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PREFACE  TO  THIRD    EDITION. 


Tilt  exIcEisiiT  advances  wEiicIi  tuv€  hccn  iiia(!e  in  oiolog- 
ical  surgery  duviit^  tlie  Li5t  few  years  )iav€  reju1crc<]  a  complcle 
rcvi*ifwi  of  a  brji^c  poriifni  of  iHijt  work  iTccc:K*ary.  This  applies 
Tjaniciilarly  to  tho^c  chapters  devoted  to  the  operative  treat- 
ment of  chronic  stippurativc  olitU  media,  and  of  the  various 
tntracranul  com  plications  of  middle-ear  tiippuraiion.  While 
all  of  ihrse  suUjecIs  were  considered  liolh  in  ilic  first  aihI  ^ccnntl 
editions,  with  the  re^idtv  of  the  antluir'^  iiivestications  reported 
in  full  lo  date  of  ptdjlicatioii,  the  techniqirc  of  the  radical  opera- 
tion for  the  relief  of  chronic  midcllccar  siippnralion,  am!  those 
opei^tions  for  the  rcUef  of  ainug  iliromboeis  and  of  bntin  ab- 
teess.  were  not  considere<I  an  cxlcnsf>.  In  the  present  edition 
of  the  worlc  ihia  faitlt  ha*  lieen  remedied,  ami  the  fecliiiu|iie  of 
all  of  thc>e  major  otologic^il  oprnition.s  Har*  hecK  fiill>  elabo- 
rated. In  the  detailed  description?  of  each  of  these  operative 
proccdurw,  Ihc  author  has  laid  particular  stress  upon  tho*c 
methods  wluch,  in  his  ovtix  experience,  Jiave  proved  most  valu- 
al>le.  Careful  atlemlon  has,  however,  been  paid  lo  the  work  of 
oiher  iorReons  an't  an  attempt  Inu  been  made  la  give  a  ihor- 
oiishly  nnhia!(C<l  npinton  aw  lo  thr  v;ihir  nf  the  dilTerenl  opera- 
tive methods  tn  vogue  at  the  present  day, 

A  ntimber  oi  new  plates  has  been  added  to  the  hook:  all  of 
iht  plates  of  hony  specimens  hnve  been  made  from  photoj;raplis 
taken  by  Dr  Oeor]Re  S.  Dixon,  ai&i^tant  paihotc]f;,'ist  at  the  New 
Voric  E>-e  and  Ear  Tiifinnanp'.  from  <peciinen*  in  possewion  of 
the  aothifC-  Tlir  aiithfjr  d<"*irr,^  hrrr  tn  r\pre,«  h'xs  ih^iiik*  lo 
Dr  Dixcm  for  the  careful  manner  in  which  he  has  conducted! 
the  work. 

The  photoi^raphs  of  instruments  have  been  prepared  by  my 
aftsociaie*  L>n  \Vm,  P.  Braudegee,  and  Dr,  Dixon,  and  I  dc^rc 
lo  expf»s  my  thanV^t  to  both  of  tliese  geriTeinen  for  the  very 
eiScicnl  work  which  they  hav^  done,        ^  ^  ^j,  \\ 
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iY  PREFACE   TO   THIRD   EDITION. 

The  two  colored  plates,  showing  the  anatomy  of  the  internal 
jugular  vein  and  the  technique  of  exploratory  craniotomy,  were 
prepared  from  actual  dissections  by  the  author,  by  Dr  H.  J. 
Prentiss,  to  whom  the  thanks  of  the  author  are  due. 

J  also  wish  to  express  my  thanks  to  Dr.  Ainiee  Raymond 
Schroeder  for  valuable  help  in  revising  the  work,  and  for  the 
preparation  of  an  elahurate  index. 
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Is  the  j»re(jaralKm  nt  the  present  work  il  lias  bc^cn  iiiy  alrn 
to  adapt  it  to  I  he  needs  both  of  ihc  general  practitioner  and 
the  »]>cclal  surgeon.  For  this  reason  minute  pathology  has 
not  l>ecn  con>idcrcd  cxten&ivclyp 

In  detaiUng  the  various^  niaiii}*nlatfve  procedures,  I  have 
preferred  to  err  on  the  side  of  prglixiry.  for  iht-  benefit  of 
!S<»*e  iTOt  lamUiar  whU  the  subject.  It  has  also  bctn  my 
piirpo^  to  kciep  amvlantly  btrforr  the;  reader,  the  f^iL'l  tliaL 
many  diseases  of  the  cjr  shaidd  nr>l  hr  cnnsidcrcd  by  thetn- 
^vc«»  for  the  reason  that  they  ore  oltcji  locaL  manifestations 
of  systemic  condition. 

Manv  works  upon  ottilojjv  have  fail«^d  to  emphiisi:?c  the 
impf>rtance  of  a  thorough  iimclijinal  examination;  and  none 
have  placed  the  results  of  recent  in  vest  iffa  lions  at  the  dlitpoftal 
oi  the  reader  in  «uch  a  in:mTier  :<*  lo  frn;ible  him  to  use  them 
En  diagnosis.  In  con^rqurniirr,  [  htivc  written  at  length  upon 
this  Mibjrct^ 

Irt  advocating  npcnlivc  procedures  upon  the  middle  car 
and  in  dcroting  much  space  to  the  subject  oi  middSc-car 
operations,  1  am  aware  that  I  shall  not  have  the  support  oi 
tnanv  diflingui«hed  colleagues.  AftararE*ful  rending  of  the 
chapter  will  show,  I  have  written  from  personal  experience; 
and  tf  my  result*  differ  frotn  those  of  other  operators,  I  sug- 
gr*l  thai  the  schxiion  of  r.:isfs  Kuilrtble  for  o|>erati»jn,  airt'ord. 
ing  In  the  principles  detailed  in  previous  chapters,  may 
account  lor  the  favorable  outcome  of  the  opcratton». 

In  illustrating  the  gross  pathologicid  lesions  oi  the  con- 
diictiug  mechanism  and  the  various  manipulative  meaisures 
inMiiulcd  (or  ihclr  relief,  I  have  adopted  the  plan  of  showing 
the  auricle,  meatvi*,  and  middle  ear  in  the  same  drawing.  The 
drawin)(%  are  oJ  natural  rize,  and  the  technique  of  the  various 
procedures  seems  lo  be  made  more  clear  in  this  mannerp  than 
by  »ny<rther  method. 


VI 
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hi  Che  colored  platen  ol  the:  tncmbrana  tympani,  the  zd]^ 
cent  portion  ol  the  nicutu«  is  ;iIso  shown,  thus  rtpnMucing  as 
completely  as  possible  the  picture  seen  upon  specultitn  cxami- 
nation,  and  rendering  the  relative  position  ol  the  pans  more 
intdligible.  In  this  connection  I  di^sire  Ui  exprt^s  ttiv  indeht* 
cdness  to  Dr.  W,  A,  Kolden  for  the  carclnl  manner  in  which 
he  prepared  thc&e  plates  from  clinical  casc5.  Without  his  aid. 
these  illusEratinus  would  have  heen  impossible. 

The  absence  ol  extensive  bibliogi^phicfil  citations  mny 
seem  a  defect,  but  in  a  work  intended  as  a  clinical  ^uide,  a 
complete  bibliography  would  be  impossible^  and  unless  com- 
pictc  It  would  be  useless.  No  atlempl  has  been  mnde,  there- 
fcjre,  lu  collate  the  entire  Iherature  of  itny  subject,  and  the 
cttaiiom  have  been  Hmiled  to  thtrse  iieccsisary  lo  give  indi* 
viduni  investigators  the  proper  credit  for  iheJr  researches. 

It  gives  mc  pleasure  lo  thank  the  \V.  1-,  Ford  Surgical 
Instrument  Company  for  the  care  which  they  have  bestowed 
upon  the  iJlustniticjns  of  various  instruments  and  appliances 
which  appear  in  this  volume. 

17  Wtar  4*tK  Stitttr,  N^w  Voxk  Cinr, 
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THE  ASATOMV  OF  THE  EAR. 


Till;  auditor^'  arfjaVaius,  through  (he  agency  ofAhich 
cerUin  forms  oi^'mtftiijn  arc  interpreted  tis  sound,  m^y  bc?^t 
be  consider cdj^s^nsisUng  oi  two  parts— -a  conducting;  mcch* 
anifim  and  n  rcccpiivc  mechanism.  The  conductin;:  mech- 
^Um  collects  the  vibrations  of  rhe  sounding  body  und  trans- 
mits tticm  to  the  receptive  mechanism,  thruugh  whkh  this 
morion  h  reco^ni/ed  a*i  sijund. 

This  division  (i(  ihc  ^ub3c;fc1  affords  a  much  clearer  view  of 
the  function  of  the  various  pari*  concerned  in  audiiion.  in 
hcjiUb  and  in  diHcnsc,  thun  that  nbtuincd  hv  adhering  strictly 
tn  the  anatomic^J  divisions  oJ  the  external,  middle  and  inter* 
nal  ear. 

The  conduetinit:  apparatus  includef^  the  extenial  and  mid- 
dle car.  The  middle  ear  i«  simply  the  more  delicate  -ind 
complicated  ponton  of  the  iransmiiting  mechanism,  and 
therefore  i\  more  carefully  proiecled  from  injury,  holh  hy  it» 

sitiiatiim  at  a  distance  from  the  external  surface  of  the  bodv 

'I 

and  by  the  presence  of  the  mcnabrnnn  lympani-  It  is  probable 
that  the  function  of  this  structure  i,-^  almost  entirely  protective, 
and  that  it  plays  but  ai»  unimpcirtAnt  part  in  the  l^t|n*m:^^ion 
of  sound  vibrations.  That  portion  of  the  conducting  tract 
which  it  separates  from  the  outer  world  communicaies  with 
the  turf;*cc  of  the  body  by  mean*  <jf  thf  Eustachian  tube:  tt 
seems  uiser.  therefore,  to  consider  Ihc  exlern^d  and  middle 
car  and  Eustachian  tube  tofccther.  rather  ihnn  as  individually 
distinct,  since  they  perform  a  single  (unction. 
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The  secijud  portion,  the  receptive  mechanism,  includes  not 
only  the  imcrnal  ear.  or  labyrinth,  bur.  in  addition,  the  trunk 
of  the  auditory  nerve,  its  central  and  corlic:4l  nuclei  and  fibres 
of  assocntion  and  projection  The  labyrinth,  then,  represents 
but  a  HtiiiiU  porticm  of  the  receptive  nredianUm.  constituting 
the  speciaJixed  end  oi^gftn  of  the  auditory  nerve,  through 
which  vibrations  in  the  labyrinthine  fluid  produce  spcciRc 
impressions  tipon  the  cerebrum.  It  can  be  seen  at  once  how- 
much  more  comprehensive  the  range  of  aural  pathology  be- 
comes when  this  view  i-^t  taken*  than  when  anatomical  divisions 
alone  are  lollowcd. 

I.    The  CoNDuniwi  Apparatus. 

Under  this  head  we  include  the  auricle  and  the  cartilag- 
Lftoufi  meatus,  the  liony  external  auditory  meatus,  the  mcm- 
brana  lympnni,  the  tympantim,  and  the  Eustachian  tube. 

The  auriclcand  the  cartilaginous  meatus  together  iortn  an 
irregularly  funnel  ^thaped  device  for  transmitting  atrial  vibra- 
tions to  the  deeper  parti,  the  auricle  constituting  the  wide 
portion  of  the  funncL  the  cartilaginous  meatus  the  tubular 
portion. 

The  Auricle. — The  auHclc  consists  of  a  thin  plaie  of  fihm, 
cartilage,  oval  in  outline,  attached  to  the  side  nf  the  skull 

at  an  acute  angle 
with  the  mcriinn  an* 
tero-posterior  verti- 
cal plane  of  the  body. 
Its  posterior  surface 
is  cfinvexand  smooth, 
while  the  concave 
anterior  surface  pre- 
sents certain  irreg- 
ularities which  merit 
special  dcscripliun. 
The  unattached  bor- 
der oi  this  oval  car- 
lilaginouK  plate  ie 
folded  forward  upon 
itself  1o  such  ail  ex- 
tent that  the  free 
margin  appears  upon  the  anterior  or  cxlcrnal  surface,  (orin- 
Eng  the  helis.    Above,  the  helix  doe»  not  terminate  at  the 


Cri>fft 
h*U(l 


eUdt 
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THE   AURICLE. 
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ipera-anicHor  aKachmtrni  of  the  aviricU\  biii  is  connnurd 
backwitrci  ;inc!  Miglillj-  downward  fnim  llu*  point-  ii%  a  |jromi- 
ncDt  ridge,  the  crista  hclicis,  which  forms  the  superior 
hcjundary  o{  the  ca^l]la^i^cHJ^  nicatu». 

At  the  base  ol  the  crest  a  minute  spur  of  cartilage  ex- 
tends downward,  constituting  the  spina  hciicis.  Followed  in 
the  opposite  direciion*  the 
heliJC  is  seen  lo  terminate 
lo  an  elongated  cartilagi- 
ntni<  pnicc-ss.  ihir  ])n>cr?siius 
caudatus:  the  spine  ot  the 
helix  and  the  caudate  pro- 
cess can  rarclr  be  recog- 
nized on  the  living  siibjecti 
but  are  discernible  upon 
lhec;id:iv<?r  after  c:irefnlLy 
rcmouinp  the  integument 
covering  the  auricle  (Fig, 

Thcgn>ovc  beneath  I  he 
helix  is  called  the  lo^a  oi 
the  hcUx,  or  scaphoid  fossa.  Immediately  in  Iront  o]  this 
fossa  is  a  broad  convex  ridge  running  pantlcl  to  ihc  helix 
called  the  antihelix,  dividing  above  into  two  branches— the 
crura  heiicis  or  the  crura  furcata.  These  crura  inclose  be- 
tween them  the  (ossa  of  the  antihelix.  The  antihelix  ternii- 
nates  below  in  ^  airtibginous  prtiminencc — the  anrilragus. 
Iminediatetv  in  front  of  lire  anTihelix  and  CKteading  down* 
ward  as  iar  as  the  antitriigus  i%  a  dtrt  p  cavity  called  the  con* 
^a;  this  depression  is  partially  divided  by  the  spine  ot  the 
helix  inlo  two  unequal  paris.  ot  which  the  superior  is  the 
smaller  and  lies  between  the  spine  ot  the  helix  ;tnd  the  ante- 
rior  cms  oi  the  antihelix,  while  the  larger  dividon  lies  in 
(ront  of  the  antihelix  and  above  the  antiiraijus,  Asalre:idy 
stated,  the  sH|jeiior  inaigin  of  the  cartihi^inous  mcaius  i^ 
fnnncd  by  (he  spine  of  the  helix  ;  its  po5tcri*ir  and  inferior 
cnargius  CQ<islitu1c  the  aitieriorand  iiifriior  boundaries  ol  the 
Diocha.  In  front  of  the  cnUancc  lo  ihc  me;ihi?,  !*lighlly  cov- 
ering it  and  continuous  with  its  anterior  wall  there  is  a 
(rrominent  cartilai^inaiis  tubercle,  somewhat  pyramidal  in 
tiiape,  called  the  tnigu?;.  This  is  separated  from  the  anti- 
tragus  by  a  deep  broad  notch,  the  fissura  intertragica.    The 
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tragus  i>i  not  compT^iely  ^r-piratcd  froru  the  atitftragus  by  thU 
fi5?iuif,  the  Iwscs  oi  ihc  two  |>ii>ce^»cn  becoming  coutinuoiis  at 
the  junction  ol  the  anterior  and  interior  walls  oi  the  cartilag- 
inous meatus.  Above,  the  tmtrua  Is  complctclv  separated 
frcjm  the  spine  and  creft  of  tlie  helix,  tlie  intervening  space 
being  filled  with  dense  connective  tissue* 

From  the  preceding  description,  it  will  be  seen  that  while 
the  contour  (if  (he  c^irtihigincruK  imirgtn  of  the  auricle  above, 
anteriorlyand  posteriorly,  is  fairly  rrgul^r,  U%  inferior  margin 
from  llic  piiJCC7iAtj?»  caudaiua  of  ihc  helix  to  tlic  hs&ma  it^icr- 
tra^ca  prc^nts  numerous  irrcgularitici  ol  outline.  Thcisc 
indentations  arc  tilled  up  by  a  ma^  of  adipose  connective  tis- 
sue which,  cxlcndinjr  dowmt ard  (or  a  variable  distance,  give* 
a  regubr  onllinc  to  Uie  pinna.  To  this  process  the  name  of 
lobule  is  ^ven.  The  oralis  of  the  irregular,  funnel-shaped 
auricle,  therefore,  gradually  converge  to  form  the  canibgi- 
uoi]>«  [t11'J1u^. 

The  Cartila^nous  Meatus. — The  lumen  of  this  canal  is 
oval  in  shape  when  viewed  in  cross  scctioun  the  long  axU  of 

the  ellipse  bcing^  inclined  at  an 
angle  oE  about  siNty  degrees  to 
the  huri/ontal  plane.  The  in* 
ner  extremity  oi  this  canal  is 
attached  bv  means  of  firm 
bands  of  connective  tissue  to 
ihe  margin  nf  the  bony  meatus. 
The  cartilaginous  frameworl: 
of  the  canal  is  wanting  above 
and  posteriorly,  this  deficiency 
becoming  greater  as  the  canal 
extends  inward,  until  at  its  ter- 
mination ihe  inferior  wall  only 
h  cart iTngi nous,  being  pro- 
longed for  a  fthorr  c!f*iance 
along  the  flcjur  of  the  bony 
meatus  as  a  tonguc-ahapcd  cartilaginous  process,  known  as 
Ihe  proceefius  triangularis*  fFig,  i). 

The  wall  rtf  the  canal  is  completed  by  firm  connective  tis- 
sue, which  fills  up  The  hiatus  in  its  cartilaginous  portion.  This 
fibrous  tissue  is  coniinuous  with  the  periosteum  of  the  corre- 
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spondtng  porfinn  of  the  tonycaral.  The  anterior  wall  of  the 
c;iriilaginous  mc^aitis  jtcscmis  i\t'o  vertical  fissures  (Figs.  3 
and  4]  which  pa^ts  completely  through  its  suh^tance.  The 
spaces  thus  Icti  arc  filled  with  connective  tissue,  with  an 
occasional  adnnixlure  ot  striped  muscular  fabrcs.  These  fis- 
sures are  called  the  iocUuresoJ  Santorini.  The  more  extensive 
o(  the  two  is  situatL-d  al  the  base  of  the  tri^u*; ;  the  second  13 
farther  inward,  while  a  third  is  occasional!}'  met  with  beyond 
ihb.  These  fiwurc*  ren- 
der thcr  rarlilaginoiis 
meatus morcfrcely  mov- 
able, and  are  lEnportant 
ctinically.  for  through 
them  dect*  ab$cc«^sc$  ot 
the  parotid  ^land,  dis- 
charging i;pontane<iuf^ly, 
rupture  into  the  c.iri*! 
on  account  of  the  weak- 
ncv^  ui  the  w;il1s3t  this 
poinl.  Trora  a  aur^ical 
Mandpomi  thcw  dehis- 
cences arc  imporinnl, 
wt>ie  They  enable  us  to 
Cum  the  auricle  and  fibrt]cartilajs;inous  canal  forward  on  the 
chrrk.  after  sepanition  oi  the  posterior,  inferior,  and  superior 
attach  men  ts- 

The  Bony  Canal. — In  order  projicrly  to  undcrMand  the 
oi^trMt^s  mc.itus.  it  will  be  nccev;-"iry  In  consider  aomcwhal  in 
derail  the  dcvclupmenl  of  the  temporal  bone.  This  portion 
of  the  skull  develops  from  four  centers:  the  squamous,  the 
pet ro mastoid,  the  auditory  or  tympanic,  and  the  sivhjniaS' 
told.  This  last  center  of  ossification  doet  not  concern  us,  but 
the  other  three  are  of  traportanccastheyarrill  integral  parts 
of  the  auditory  apparatus,  and,  withi  ilir  exception  of  the  pe- 
trous }Kirtion,  all  enlcr  into  the  lorrn-itiiin  of  llic  external 
meatus.  The  manner  in  which  these  various  portion  unite 
to  iiirm  the  tepiporal  bone  is  shown  in  Fig.  5,  which  is  some- 
what diagrammatic. 

The  o«scous  meatus  does  not  exi«t  at  birth,  its  place  being 
sufipUed  by  a  canal  of  fibrous  tissue.  Keference  10  Figs.  S, 
9.  and  10,  drawn  fn>m  specimens  prepared  hy  the  author, 
remlers  ihi^dear     Al  it%  innrr  extremity  this  terminates  in 
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the  fiiidkory  process  or  Uic  tjmpanic  nn^.  The  iudi(t>r>- 
proccss  fFtg^5  (2]  and  13  [111^ consist  of  a  thbio&xous  strip 
bent  in  the  form  of  aa  oval,  the  curvilinear  ootiin«  fcxring 
waating  for  about  sm  eighth  ol  its  circumlerence  at  the  brniader 
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pole.  The  concave  m^irgtti  of  this  bony  ring  is  grooved  for 
the  insertion  oi  ihc  mcnibrana  trmpatiL  and  is  named  the 
sulcus  tyrapanicus,  while  the  ring  iVseU  is  called  the  annuLus 
tymprLntcus.  The  free  extremity  of  the  posterior  Limb  of  the 
annuIuK  is  called  the  fipina  tvmpanicst  posterior  or  spina  tym- 
panica  tninor  Just  below  the  extremity  of  the  anterior  Umb 
a  bcmv  spine  projc^cLs  Ijairkvvard,  the  spina  tympanic::^  inajor- 
Thc  spina  tympiinica  anterior  is  directed  forward,  and  con- 
sists of  a  small  bony  tubercle  lyin^  Juu  bcucalb  the  larger 
tympanic  spine. 


THE  BONY   MEATUS 


Tlic  vtjiuinious  portion  of  lh^  temporal  bone  develops 
iroiB  a  singk  center.  Early  in  Icetnl  life  it  consists  of  a  Rat 
osseous  scale,  presenting  a  Hdgc  upon  its  outer  surfncCi 
which  Qltcrw&rd  becomes  the  zygomatic  process.  Beiow  the 
root  oi  this  process  is  a  shallow  excavation,  the  glenoid  fossa. 
Behind  thU  <lepretslQn  the  bony  plate  divides  into  two  la- 
mellEC,  the  inner  of  xvhich  is  directed  almost  horizont:illy 
inward  and  forms  subscquf-'ntly  the  roof  of  the  tympanum 
ftnd  of  the  mastoid  antrum.  The  external  lamella  pa-<^^e% 
downward  and  somewhat  inward  »rd  exhibits  a  deep 
notch  upon  its  interior  border.  The  annulus  tympanicus 
joins  the  external  plate  of  the  squama  by  the  union  oi  the 
free  extremities  of  its  anterior  and  posterior  limbs  to  the 
corresponding  .-^n^tcs  of  the  notch  above  descriljcd.  The 
curvilinear  outline  of  the  ring  i^ 
crimplelcd  by  the  notched  inferior 
border  of  the  external  jtlalc  i>f  the 
squamous  portion  of  the  temporal 
bone-  This  is  shown  in  Fig.  6- 
The  circlet  thus  completed  gives 
attachment  to  Che  inner  extremity 
of  the  fibrous  canal,  which  occupies 
the  position  of  the  future  bony 
meatus.  A«  development  pro- 
gresses, the  fibrous  c^nal  is  replaced 
by  ussirous  tissue.  The  aunulus 
tympanicus  is  converted  into  a 
bony  groove  by  ossilication  out- 
ward, and,  as  will  be  seen  by  consulting  Figs.  8.  9,  and  10, 
the  process  cflects  simply  the  separation  of  the  superior 
and  inferior  walls,  which  at  birth  arc  in  contacL  This  ^uUer 
forms  ihe  anterior,  inferior,  ;md  posterior  wjilh  ot  the  btiuv 
mcattis.  the  superior  wall  being  formed  by  that  portion  of 
the  temporal  bone  which  completes  the  osseous  outline  of 
the  annulus  tympanicus. 

In  the  adult  tcmpomi  bone  I  Fig.  7Uhe  deep  groove  formed 
by  (he  outward  growth  of  the  annuEus  tympanicus  is  called 
the  auditory  process.  It  is  separated  in  front  Fnmi  the  squn- 
nuDS  portion  of  the  tempoml  bone  by  a  narrow  fissure  called 
the  GlascrUn  fissure;  posteriorly  the  auditory  process  enters 
into  the  formation  of  the  maMuid  squunion^  suture,  its  poHtero- 
superior  termination  constituting  the  spinum   supra^mc^ilum. 
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The  external  pllte  ol  the  squarra,  wTiidi  completes  the  out* 
Uoe  of  the  bony  meatus,  during  devdopnicnl  grows  almost 
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directly  outward  in  a  horizontal  direction,  and  nearly  at  right 
angleft  to  that  portion  of  ihc  irmpoml  bone  lying  abcve  the 

aygomatic  process.  As  previously 
stated,  the  fibrous  tissue  which  oc- 
cupies the  phiceof  the  bony  meatus 
al  birth  is  gradually  replaced  by 
bone,  and  this  part  of  the  meatus, 
which  at  tirst  was  movable,  be* 
comes  bony  and  rigid.  As  a  re- 
sult, the  angle  between  the  mem- 
brflna  tympsni  and  the  nipcrior 
wnll  of  the  canal  becomes  appar- 
rntly  more  acute  a«  development 
:idi*ances.  The  actual  angle  of  in- 
rluialLon  of  the  membrane  with  the 
[iririEont;il  plane  probably  does  not 
chantre  to  any  degree  aiter  birth. 
I'hc  hne  of  demarcation  between 
it  and  the  superior  wall  is  more 
easily  made  out  in  older  children 
nnd  adults,  on  account  of  the 
change  takirg  pla.ce  in  the  meatus. 


mrnihm)>a  lymroninf  a  fHiMai 
biiili,  Eiftiuffil  site-   Tlic  mcJiu^ 
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At  birth  tht  superior  and  tiiFcnor  walls  ore  in  contact  and 
must  be  separated  in  order  to  inspect  ihc  mcmbrana  lympaiij, 
as  Ihc  Gpccimcn  from  which  Fig.  S  was  drawn  show?i.  In 
this  spcciruen  the  interior  wall  of  the  c^inal  was  cut  through, 
from  juBt  in  Iront  of  the  tragus  to  the  membrann  tympani, 
and  ihc  walls  separated  so  that  the  pans  could  be  seen  and 
ilrairn. 

When  wc  compare  this  drawing  with  Pigs,  9  and  icx  rcprc* 
seniing  Ihc  aamc  rcffion  in  childhfKid  and  adult  life,  wc  Hce 
at  once  that  the  Formatioti  oi  the  bcny  cftn.il  mny  be  said  to 
have  eltcc ted  this  separation  and  made  it  permanent,  simply 
by  the  deposit  ol  bony  tissue,  rendering  the  ht>rous  tube  rigid. 


fnn  of  *(«.  nuum]    >i«c      iXmhor'ft 


I'lC  t->  — Sj|;(ita1  KclioD  lliroufh  tx- 

ljBipiim,iifiii  middle  <ui  Ul  an  iiiJiiltt 
niTunil  <itt.    {Aiithoi\cc\]0<-Uviir] 


The  third  portion  oi  the  temporal  bone,  the  pcfro-ma^toid 
pirt.  consiM5  oj  an  oblique  Triangular  osseous  pyramid,  the 
apex  of  which  is  dirixicd  (crward  and  inward,  while  its  base 
filU  up  the  gap  between  the  iree  margin  ol  the  squamous 
pLaie  o!  the  temporal  bone  and  the  po*icru>r  crii%  of  the 
annulus  tympanicus.  at  the  *:irae  time  cKtending  forward,  so 
thai  Itir  anicriur  ponioa  of  ihi-s  snriacp  lic-s  nppusite  the  Tyin- 
panic  ring. 

The  line  of  union  nf  the  mastoid  portion  Jo  the  external 
sqiuimous  plate  is  ihc  mnstoid  squamous  sulvirc.  Looking  at 
Ihe  craiital  surface,  wi-  hnd  that  the  petrous  portion  unites 
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with  the  inner  plate  of  the  squam^i,  forming  the  pctrxKsqui* 
mons  suture. 

U  is  dear  from  the  foregoing  description  that  the  buse  o( 
the  pyramid  is  made  up  ot  the  outer  suHacc  o\  the  mastoid 
and  of  that  portion  of  the  petrous  bone  h'ing  below  the  petro- 
squamous suture  And  opposite  the  tympanic  ring.  This  bst 
region  corresponds  to  the  inner  wall  of  the  tympanic  c;ivity, 
or  the  funduTi  uf  the  cxrornal  auditory  meAlus<  the  membrarta 
tympAni  having  been  retncved. 

The  Tympanic  Cavity.— The  tympanic  cavity  is  a  bony 
chamber  the  inner  wall  of  wliich  is  formed  by  the  csctcmal 
surface  of  the  petrous  portion  of  the  temporal  bone.  Thi^ 
wall  (Fig.  ii)  presents  lor  inspection  a  rounded  eminence, 

called  the  promontory,  covering 
the  Arse  turn  of  the  cochlea.  Be- 
hind,  and  somewhat  beneath  the 
promonlory,  there  Is  a  niche  cafled 
sup*     Mb  rT^n^**^  Jhc  niche  of  the  round   window, 

into  which  the  fenestra  rotunda 
opens.  This  niche  looks  almo&t 
directly  backward,  and  even  when 
the  parts  arc  mo£t  f;Lvombly  dis- 
posed for  inspection,  but  a  very 

""^i-;;:,h::"';:;ci;^";:r"  ""-'^^  ^^^ "'  •*»'  depression  » 

visible.  Above,  in  the  upper  and 
pOKterior  jmrlion  of  the  inner  w;ill,  is  an  oval  fossa,  the  pelvis 
ovalis.  at  llic  bottom  of  which  is  the  oval  window,  tn  Fig- 
II  the  stapes  is  in  poMtion*  and  fiU»  the  pdvis  ovalis.  The 
posterior  wall  4jf  the  pelvis  ovali»  i*  abrupt,  while  its  anlcnor 
wall  slopes  gmdually  forw^ird  until  it  merges  into  the  sur- 
face of  the  promontory-  The  inferior  wall  (s  longer  and 
more  precipitous  that  the  superior  w:i II,  The  lumen  of  the 
fenestra  ov^klii  looks  outtvard  and  downward-  At  birth  the 
|KrU'U  ovalU  fs  separated  from  the  niche  uf  The  round  win- 
dow by  a  deep  f<"ss;i,  the  sinus  lynipanicus  (seen  in  Fig,  C), 
which  usually  disappears  completely  in  adult  life.  Above 
the  oval  window  there  is  a  distinct  bony  arch  formed  by  (he 
encroachment  ol  the  outer  wall  ot  the  aqucttuct»is  Fallopii 
upon  the  tympanic  cavityp  The  facial  nerve  passes  through 
th  14;  canal.  Directly  aiiove  this  bony  ridge  there  is  another 
and  smaller  bony  crest,  caused  by  the  projection  of  the  hori- 
lontal   semicircular   canal    outward    into   the  cavity   of  ilie 
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middle  ear.  The  outer  wM  of  the  nqiiedticlus  Pallopii  in 
occasionally  incomplete,  the  facial  nerve  bcini::  thcti  cx|ju^ed 
in  il9  passan^e  ibrou^h  ihc  tympamim.  Behind  the  pelvis 
ov^ilis.  at  the  juncture  oi  the  inner  nnd  posterior  walls  of  the 
tympanum,  there  is  a  small  bony  pyraniid,  through  the  apex 
of  which  ifae  tendon  of  the  stapedius  mutcle  passes.  The 
plane  of  the  inner  M'nII  of  the  tympanic  cavity  lies  mare 
nearly  in  the  median  anfero-postorior  vcriic.'il  plane  of  the 
body  than  docft  that  oF  the  tympanic  nng:  hence  the  tyni. 
panic  cavity  is  broader  above  and  postcnorly,  than  below 
and  anteriorly.  In  from  of  the  promontory  the  inner  wall  \s 
smooth  and  gmdiially  merges  into  the  tympnnic  opening  ol 
the  Eustachian  tube. 

1  be  anterior  wall  of  the  tympanum  presents  at  nbout  its 
centre,  the  tympanic  orifice  of  the  Eustachian  canal-  Above 
ihf*.  and  separated  from  it  by  a  thin  bony  plate,  the  proces- 
Mi^  rochle^rihiriniN,  \s  the  canal  finr  the  lendoi)  i>f  the-  lenvir 
lympani  muscle.  The  anterior  nail  (s  srpEitaied  frum  the  iri' 
lernal  carotid  artery  a*  it  ^>a^^cs  throuj^h  the  carotid  canal 
by  a  rhin.  bony  plate.  The  osseous  rtoor  oi  the  cavity  lies  at 
a  considerable  distance  below  the  lower  margin  ol  the  tym* 
panic  ring.  It  i*  wmietimcs  formed  of  fairly  compact  bone, 
but  ctuitc  (rcqucntly  it  is  cancellous;  it  is  in  relation  with  the 
jugular  fossa,  which  lodges  the  bulb  of  the  internal  jjgular 
vein,  and  may  present  dt'h iscencts,  exposing  the  bulb  to  trau- 
raati^m  by  inslrunK'nis  inttocluced  inlu  thcr  mc-;i1nh. 

The  iJOStcrior  wall  presents,  at  its  junction  with  the  inter- 
nal wall,  the  pyramid,  through  the  apex  oJ  winch  the  tendon 
of  ihc  :^tapcdiu5  muscle  passes.  The  opening  into  the  mastoid 
antrum  lies  directly  above  this  proccis.  The  external  wall  of 
the  tympanum  is  formed  chiefly  by  the  membrana  tvmpani 
(a  structure  which  will  be  described  presently),  by  the  inncrr 
fturiacc  of  the  tympanic  nng,  and  nbove  by  the  inner  margin 
of  the  external  \thie  of  the  squama  and  by  the  angle  formed 
by  the  scpamtioti  of  the  inner  and  outer  plates.  It  becomes 
evident,  thcrelorc.  that  the  tympanic  CBvily  is  prolonged  up* 
ward  for  a  considerable  distance  above  the  plane  of  the  supc< 
rior  wall  of  the  meatus.  This  portion  ol  the  cavity  is  the 
^itympanic  space  or  recess,  or  the  vault  of  the  tympanum, 
The  portion  lying  below  this  plane  is  called  the  atrium, 

7'kr  I'au/t  of  thi  lymptiuum  (Fig-  13). — The  epitympanic 
»pace  U  somewhat  pyramidal  in  f^hape,  the  apex  lying  At  the 
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Fttf  IZ-— TIic  iiiicTiid  lymitfinic  wall 

vf'Hh  Ihc  owulci  ^  position,    lAu- 
ihor'flcolkcttoii,! 


angle  bciw<^<?n  the  tw(i  plate*  of  rh<:  squ.ima.     These  pbtcs. 
wiih  ihc  iicjjojnin^  portions  o\  llic  jjcirous  bone  and  the  pclro* 

squamouft  suture,  complete  two 
osseous  Uces  ol  the  pyramid; 
the  remaining  eurfaee  and  the 
ba»e  are  partly  wanting,  bein^ 
represented  by  thr  opening 
leading  into  the  mastoid  anirnm 
|Ki»teriorly,  and  into  the  tyni- 
[lanic  cavity  below.  When  the 
parts  arc  in  ihcir  normal  poii* 
tion  this  lower  surface  is  par- 
tially completed  by  theossicula, 
iheir  ligaments,  and  the  redu- 
plications of  the  mucous  lining 
oJ  the  lympnntim,  which  shut  off  the  npper  portitm  of  the 
cavity  more  or  less  perfectly  frtiui  (he  lower  part. 

The  Ossicles  (Figs,  13  and  14). — The  ossicular  chain  is 
lodged  wilhiii  the  iyni[mnuni.  and  serves  to  trnnsmit  and 
modify  ^ound  vibrations,  it  coiistitutts,  in  reality,  a  lever 
throuith  which  Ihc  impulses  transmitted  to  the  labyrinthine 
flnici  are  mcrcased  in  intensity,  hui  diminished  in  amplitude. 

The  ossicles  are  three  in  number:  the  mallejs.  incus,  and 
stapes.  According  to  Rathke"  and  Urbantschitsch.f  the 
mallc-uf  and  incus  are  developed  from  <jne  nuclf^uSt  an<l  Mib- 
*»rtjijrnily  become  separate  bones,  intimately  connected  at 
their  articLilar  surfaces,  while  the  stapes  develops  from  a  dis- 
tinct centre  of  ifs  own,  ^m 
Gradcnigo  *  believes  that  the  foot  plate  of  the  stapes  V 
springs  from  the  capsule  of  the  labyrinth,  while  the  remain* 
der  develops  from  the  second  visceral  arch,  the  two  portions 
subsequently  uniting 

TAf  ^fa/fafs. — The  malleus  is  the  largest  ossicle  of  the 
senes,  and  consists  of  a  head  and  shrift  Joined  to  each  other  at 
an  obtuse  angle  by  a  constricted  poriiou  cidled  the  neclc.  The 
shaft  or  long  procc&s  is  prismatic  on  cross  section,  and  tapers 
gradually  from  just  below  the  neck  of  the  ossicle  to  the  lip. 
which  ;ssGmelimesbcnt  slightly  forward  in  the  form  of  a  hook. 


*  Kiemcnjipp.  iiml  Zungtnh  ,  eAj?,  p  jyj. 
f  I.Rhtb.  4rr  Ohrrnticdk-,  Wjen,  t\i<p.  p.  999. 
j  M«d.  Joliibuch,  Wi^,  lASy 
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Sflion  llircpiiyli  icTnjiofi^  Imnf,  ihmrlnj  mfih(<\ti1.  raciiil  i-jpol,  nn.i  tnitmtii  wjlt  of 

iii^^lillf  fciT      .*.   Ilcftil  111  tU|tet.     fi,   VnMHimUitx  c<T*'eird   iviUi  V^rnnche*  at 
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Al  Ihir  juncilonof  tlic  shaft  wilh  iJicncck  iht-Tr  i*  a  pronniicat 
bony  tubercle  called  the  aUurt  (iroccss  of  the  malleus,  which 
is  directed  Jorward  and  tjutwurd.  The  prismatic  shaft  pre* 
scnts  An  external  border  for  attachment  to  the  mcmbmna 
tympaoi.  an  internal  border  directed  toward  the  labyrinthine 
walhamf  f^omewhai  bn):id  ;int«-rior  :tnd  pLiiitcnur  suHace«-  It 
is  evident  IhaC  any  rotation  ol  thr  niallcu6  upon  the  long  axis 


f^  I^^Thc  OHjdH  tnri  thr  inuiilu*  (ympHuicuk  3,  f}*»icuUr  chain  of  I»fi  *«. 
I,  AtftlU^u  ;  »,  U^r*  ;  3,  Mipcv  \l.  *  h«ii.iilu*  cliain  at  righl  cnr,  I,  Mtllrm  ; 
1.  VmCT«w>»  fcriinuiu :  1,  MauubTium  ;4.  l-i*ni-  |inKrrto(  mciK  :  t,  '^hon  pmcpK 
i^  kacut  1  6,  MA^t.     If].  Aaniitui  tyinfiHiiiKiiv     I,  Animur  ^^^)CEclc  .   3.  Pov 

of  tbc  mannbritim  vrill  alter  the  apparent  breadth  ol  the  shale 
a»  viirwcd  through  the  meaius»  according  as  the  degree  of 
rcitation  brings  the  broad  anterior  or  posterior  surface  into 
view,  or  tht;  sharp  edge  which  marks  the  junction  of  the£« 
surface?  with  the  anterior  border.     Springing  frum  the  an- 
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ttrior  surface  just  bdow  ihc  «h(jrt  timce^  i%  a  long,  deticat«,' 
bony  spicuk^  tiic  procc&sus  foUanus  or  p^cilis,  which  lies  in 
the  Gbterlan  fii^sure,  and  tn  adult  U(c  is  frequeiitly  Imbedded 
in  the  fibres  uf  the  :>Micriur  ligiiment.  The  e eternal  surface 
of  the  neck  of  the  malleus  is  roughened  for  the  attachment  of 
the  external  ligament.     The  anterior  surface  of  the  neck  and 


iriutUatitin.f  , 

the  ;iilj(nmn|r  jkorlion  of  the  head  arc  deejjly  gntuved  fur  the* 
iJiscrtion  oi  the  aiiicrior  ligament-  The  head  is  irrcg^ulariy 
spherical  tn  ^hape.  the  spherical  contour  bcin^  encroached 
upon  posteriorlv  by  the  saddle-shaped  surface  (or  artictilaiion 
with  ihc  incus,  while  anteriorly  there  is  a  groove  ior  the  at- 
tachmenl  of  the  anteHor  Ugam€m» 


I 
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T^  Incui,—T\\Vi  central  o&siclc  of  the  cliain  consUu  of  a 
body  and  two  processes*  The  short  or  hcrizontAl  process— a 
conlinuation  o(  the  budy — is  conical  in  shape  and  extends 
backward,  its  tip  reciting  in  a  little  pit  or  fcssn  in  the  posterior 
tympanic  wall,  just  below  the  entrance  to  the  mastoid  antrum, 
ThU  depression  Is  called  the  strlla  incudiii.  The  body  of  the 
b<^>ne  is  flaitciitd  Irom  Ijtffirc  b-iclcward,  the  vcriic:il  diatnctcr 
^bcing  about  double  the  transverse.  The  amcHor  surface, 
forming  tlic  base  of  the  cone,  us  sadd1e-^*^linped  fur  arttcoLitjim 
ith  the  n):iUeu5.  The  long  or  descending  ramus  of  the  incus 
a  [on£,  upcrin^  bony  shaft,  extcndinfj:  downward  from  the 
ilercf  inferior  angle  oj  the  body  ;  its  lower  e:«tremity  i*  bent 
inward  so  that  the  tip  of  the  process  is  dire::ted  townrd  Ihe 
Internal  tympanic  wall.  Ttua  free  extremity  is  called  the  len- 
liculur  process,  and  artfculaies  with  the  head  of  the  s.tapt'»- 
"he  IrnlwtiJjir  prnctss  in  fornal  life  is  reprrsi-ntcd  by  ii  sc^pa- 
Lie  bone,  the  os  orbiculare. 

Tht  S/a/'i'i-. — The  tniicrinost  [iv>icir  fif  ili<»  ^crie?*  briiij^  the 
lucting  mechanism  into  immcdiiitc  relation  with  the  re- 
:cptive  apparatus.  As  the  name  implies,  it  is  stirrup-shaped. 
ConsiMs  ol  a  small  rounded  head  the  externul  fac&  of 
;h  is  hollowed  out  (or  anicul.ition  with  the  lenttcubr  pro- 
:«$•  of  the  incus;  below  the  head  is  a  constricted  portion 
'ailed  the  neck,  from  which  thecntm  dfvcrj^t'.  The  j>f«itricjr 
TUS  i*  ihe  longer  and  more  curved-  Thr  crura  terminate  in 
oval  or  kidney-shaped  pbte  of  bone,  the  foot-plate  of  the 
*5,  which  cl*>sc^  the  oval  ^Aindow.  The  entire  stopL's  lies 
it  wholly  wtihin  the  pelvis  oviUis,  hence  when  the  mero- 
irana  tympani  is  wanting  it  is  well  pn^teeted  frc^m  tratLmati»m 
from  instruments  introduced  through  ihe  canaU  The  stapes 
lies  obliquely  in  the  oval  niche>  bein^  nearer  lu  Uif  iufciinr 
ind  posterior  walls  of  the  fossn  than  to  the  ^tntc^rinr  and  Mtpe- 
tr.  Since  l!ie  jirwirrinr  wall  of  the  niche  Is  almost  vcrlicaV 
[he  corresponding  stapedial  crus  lies  clo?*c  to  it.  and  adhesions 
rlweeo  this  wall  and  the  posterior  limb  of  the  ossicle  arc  of 
frequent  occurrence. 

The  oQ&icubr  chain  is  suspended  in  the  tympanic  cavity 

br  a  fleries  of  ligaments  which  bind  Ihe  individual  members 

of  Ihe  chain  ut  each  other  and  10  the  walls  of  the  tympanum. 

Ligaments  or  the  Malleutt  iPig^   15J — These  are   four  in 

number  :  the  anterior,  external,  posterior,  and  superitvr  or  su^ 

ictisory  It ^ menu 
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noid.  FfKKn  tlib  cxicnsrc  <^ri^  tbcy  paos  ontwanL  upward* 
and  bickwanl,  u>d  arc  buertcd  roto  the  svtcrior  auHacc  of 
the  ncdc  of  the  maUcus  «ad  ialo  the  dcpresMon  found  on  the 
antenod-  sortace  o<  tlie  bead.  Thtj  inctete  tbc  processus 
foltuius  of  the  mallrax. 

Tkr  fit^m^  tiff^mmtt  n  90iDevhai  fai^^oiped.  It  spnii^ 
frocn  the  exiemal  rou^heikcd  surface  ol  the  neck  of  the  ossicle, 
from  vhkh  point  the  fibem  direr^  to  be  rasened  Into  the 
frre  margin  o(  ihc  inner  cxtrcmitT  of  the  ^vperior  wall  of  that 
portion  ol  the  bonjmcaluslormcdbr  the  external  plate  of  the 
squama,  Tbc  posterior  fibres.  acoor£itg  to  Hdmholtz.  !or»n 
a  dblinct  band  called  the  posterior  Ugament  of  the  malleus.* 

This  portion  of  the  cxiemal  l^ament,  tocher  with  the 
anterior  ligament,  fDrm«  the  axis  band  of  the  hammer,  since 
the  axis  of  rouitionof  iheosside  isapproximaielr  a  line  ctmwo 
through  the  attachment  ni  these  two  iigammtouf  struCEure^. 

TMf  i9iprrior  Ji^amrmt  is  a  ddicatelj  rounded  band  nf 
fibrous  Ei^^uc  running  from  the  legmen  tympam  doirnward 
to  (he  head  of  the  m.ilEcu*. 

The  Lisramcnts  of  the  Incua.— The  incu^  is  bound  to  the 
tympnnic  valt  by  a  Mni;;Ie  tibrous  band,  the  posterior  Liga- 
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menu  whicH  ci£tcn<ls  imm  the  lateral  ;tspecU  of  th<'  short 
process  near  its  csJrrmiry  Ui  the  puslericr  wall  of  ihe  tvm- 
p»n;im,  Al  lis  origin  il  is  dense  iu  struciure,  owing  to  ihr 
SOmcwKat  timitcd  area  frrmi  which  it  arises.  From  this  point 
■the  fibres  diverge  rnpidiy  and  divide  info  uvo  bundles  lo  be 
inserted  into  a  broad  area  on  the  posterior  w*iU  of  the  tym- 
panum. On  aceoLiiU  of  ibi&  broad  iniierttotj  it  is  fomciimcs 
called  the  ian-shaped  ligameni  ni  the  incu*.  The  inferior  sur- 
face of  the  ibort  process  lies  in  a  shallow  deprefislon  in  the 
tympanic  w;i1l  lulled  l\w  sella  inciidii,  the  opposing  «;iirface5 
lieinj;  covered  with  cartilage. 

The  Ligaments  of  the  Stapes.— The  foot  jilalc  of  the 
stapes  is  oonfired  in  the  oval  window  by  the  stapcdio-vcs* 
fibular  or  arnular  li^ment,  The  marg^ins  and  vestibular  sur* 
(ace  of  the  (not  plate  and  the  periphery  of  the  oval  window 
are  coverc<l  with  hvaline  cartilage,  the  annular  ligament  de- 
vclopini*  from  the  pfjricfiondriom. 

Interosfticular  Ligaments-— The  malleus  mid  incus  are 
bound  t*.igciher  by  a  loose  cap^dar  lignmciu.  llie  ;irticitlar 
surfaces  of  the  ossicles  being  covered  with  cariilafte.  The 
mCLi<lo-«iapcdial  ariiculatton  is  similar  in  character. 

The  Eustachian  Tube, — hiaving  Iraccd  the  bony  and  car- 
tilaginous  framework  oi  the  conducting  mechanism  inivard 
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to  the  point  where  it  jninK  the  recepilvL-  portion  of  the  aiiditrj* 
nr  apparatus  at  the  oval  window,  we  have  ne^tl  to  consider 
the  character  illicit  of  that  passa^^c  by  means  ol  which  ccrlain 
delicate  parts  of  thi?  t*yalcni  cm  be  prulccied  by  a  hbious 
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covcring  without  mtcHcnng  with  the  transmission  <A  souod 
waves.  By  means  ol  the  c^nnJ  novr  to  he  dcM:ribed  an  equoi 
atmospheric  pressure  U  mainltiined  upon  either  side  of  this 
f>roteetin^  septum.  This  pas^itge  i«  the  EusTachlnn  tube.  It 
is  made  up  of  two  portions — the  tympanic  or  boiiy.  &nd  the 
pharyngeal  o^  caniln^inous  portion— -their  point  of  junction 
Iseing  ca]1e<)  the  i^thitin>  of  the  tutte.  T\\c  osm^khik  M*^iiieiU 
is  about  haU  an  inch  in  length.  and>  extending  Jrom  a 
somewhat  wide  orilice  just  above  the  middle  ot  the  internal 
wall  oi  the  tympaDiim,  narniws  qiiiclcly  as  it  i>a56e»  down- 
ward, forward,  and  inward  through  the  substance  ot  the  pe- 
trout  ponfon  of  the  temporal  bone,  until  at  the  isthmus  its 
diameter  varie*  from  one  twenty-fifth  to  one  twelfth  of  an 
inch.  The  canal  is  irrcgulrirlj'  triangular  in  shape,  the  vrrti- 
tral  cHanirler  hring  double  the  Ifun.ivei'Se.  Thl%  osseous  tube 
is  joined  at  the  isthmus  tf*  the  cartiiagimjus  jK>rlit»u  by  fibrous 
tissue,  the  part&  unitinjc  at  an  obtuse  angle*  the  opening  of 
which  is  directed  downward  and  forward^  The  pharynjfeal 
portion  measures  about  an  inch  in  length,  and  at  the  isthmus 
its  lumen  corresponds  to  that  of  the  osseous  channel.  As  it 
extends  do^vnward  into  the  pharynx,howcver,it  grow£  wider, 
and  at  the  pharyngeal  nrifice  mc;isures  from  one  eighth  to 
one  fifth  of  an  inch  in  diameter,  the  vertical  diamctt-r  being 
greater  than  the  tranftversc.  Thii  portion  of  the  canal  \% 
fibrocartibgiEious.  The  posterior  wall 
is  lormcd  by  a  plate  of  eartilcfi^c,  Uic 
upper  border  oi  which  is  bent  lirsl 
forward  and  then  downward,  so  that 
.1  transverse  section  would  be  hcx^lc- 
shaped  {sec  Fig.  17),  The  space  In- 
t:liised  by  the  hejiding  furwartl  nf  the 
cartilage  forms  tlic  superior  portion  of 
the  lumen  of  the  tube,  the  interval  l>c- 
tween  the  free  margin  of  the  angular 
portion  and  the  lower  border  ot  the 
cartilaginous  plate  being  filled  with 
fttjrou*  and  muscular  tistsue,  ihus  com> 
pirling  th:^  canal.  Wc  seen  therefore, 
that  the  ^joslerior.  superior,  and  a  small 
portion  of  the  anterior  wall  of  the  tube  is  cartilaginous  while 
the  remainder  of  the  anterior  and  entire  interior  wall  ts 
iibrouSi  the  fia&^age  being  ^litlike  rather  than  circular  on  cross 
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section,  with  the  anicrior  and  posterior  walls  ui  contuct  except 
at  the  upper  pan.  The  mtntbranous  tube  is  attached  to  the 
inner  extremity  of  ihe  bony  canal,  ihe  posferior  cartilaginouB 
pifitc  uniting  wil^  a  prolongation  of  the  corresponding  bony 
walL  Bcyoml  ihe  islhiiiuH  ihc  tube  is  suspenileil  fnun  the 
base  of  the  cmnuim  by  fibrous  bands  passing  to  its  superior 
wall,  until  it  tcrmioates  in  the  lateral  aspect  of  the  p!iaryn£:cal 
vault. 

As  described  in  the  lorcgoing  pages,  the  conducting 
mechanism  consists  of  a  carai,  the  walls  of  the  central  por- 
tions, being  osseous,  wrhile  at  either  extremity  they  are  ftbro- 
cartibigiiiuus,  ujin[nufiie;iting  upon  citie  side  with  the  outer 
surface  of  the  body  ciircclly,  while  upon  the  other  this  com- 
munication is  effected  iudiicctly  through  i he  oral  aad  nasal 
passages.  Thi«  lube  is  brought  into  intimate  relation  with 
the  receptive  mechanism  ihrouffh  the  agency  oi  the  ossicular 
chain,  and  at  thi:t  point  the  cjsseous  conduit  is  dilated,  forming 
the  tympanum.  This  chamber,  situ;ited  midway  ia  the  pas- 
sage, is  occupied  by  a  special  device  for  bringing  the  two 
portions  of  the  auditnry  app;iratus  into  relation  with  each 
other  For  the  pruteciion  of  the  iiuraiympJinic  parts  chiefly, 
:cnd,  lo  ;i  crrlain  extent,  li>  aid  lu  the  llans^li^^i(}n  of  sonorous 
impulses,  a  fibrous  partilitju  divide:^  the  external  aiidilory 
meatus  from  the  tympanum  and  (Eustachian  tube.  This  parti- 
tion coTisiitutcs  the  mcmbrana  tympaiij. 

The  Membnuia  Tympani. —  fhe;  mcmbrana  tvmpani  con- 
sists of  a  transverse  fibrous  septum.  lying  in  the  middle  of  the 
conduciinff  tuhen  and  bounded  by  the  tympanic  I'^ng.  which. 
it  win  \x  rememhrred,  i*  incomplete  at  ilw  upjier  part.  This 
connective- 1  issue  lamella,  callc'd  the  substantia  propria  of 
the  drum  mcmbmnep  is  inserted  into  the  sulcvis  tympanicus. 
At  the  point  of  insertion  the  fibrous  tissue  is  somewhat  thick- 
ened, forming  the  annulus  tendinosus,  sometimes  called  the 
cartilaginous  ring.  From  the  cartilaginous  ring  certain 
connect ivc-ti 4^ ue  libres  extend  outward  to  the  periosteum  of 
the  mt^ius,  while  others,  passing  in  the  opposite  direction, 
merge  into  the  periosteal  lining  of  the  tymp-nnum.  The  sub. 
fttantia  propria  is  made  x\\t  nf  Iwri  layers.^  In  the  outer  la^cr 
the  fibres  rvdiiite  Irom  the  tip  nf  the  malleus  toward  the 
pcriphcnii  wall,  while  in  the  internal  layer  they  arc  disposed 
iQ  concentric  circles  about  this  point  as  a  centre*  The  manu- 
brium of  the  malleus  joins  the  substantia  propria  through  the 
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inteipotttMii  cf  a  tkin  cwtBi|f»Ka  bmrlb  which  CKtctids 
aloAff  its  outer  bonier  frocn  the  pnxrssus  brvvu  to  the  umbo, 
th^  nbrrs  ol  the  aciattraae  bciikf  coAUniMms  with  tfit  [»rrl- 
chopdnum  ol  this  ^^ttli|iscM3  pUtc  At  the  ii|i  of  the 
ma^titiriuai  t^Mk  the  orcniU'  aad  radiftdni-  6brc»  ore  attached 
dirrvtlv  to  ihe  ooicle*  white  above  Thb  point,  along  the  cv* 
terttal  bonier  the  Mtaduaecit  is  etfccicil  through  the  inteq>o- 
■atiiin  ol  ihc  cvittigWMii  plate  above  de^nbed.  Thi«  c^irti- 
lage  U  nrmly  i^ed  al  the  tip  of  the  mamibniim.  urhilc  the 
ftttflchtTkent  at  the  .%h>ict  (uuccss  is  less  finn  and  permits  oJ  a 
cerlaiit  amtiUDt  i^  vparatioQ  froiD  tbc  »liurt  |inM:e%5.  The 
fupeiior  buitler  oi  the  l&mtna  propna  jotm  the  anterior  and 
m>»1er{or  e^tmmtks  ot  the  aanulus  tyinpaaicus.  coo&iituting 
d  ich%e.  hbfoa«  band,  dtirided  by  the  short  process  oi  the  tnal- 
|eii«  i«to  two  ports.  The  sharplj  defined  igperiof  margin  oi 
(lie  niembniu  propnA  exteadini;  from  the  processus  brevb  to 
thtf  poattrkv  ejttremity  ol  the  annulu*  is  called  the  posterior 
loll)  ^^  C\>rtt«pOB£n]C  anterior  fold  is  less  prominent  and 
«)i(irtrr  than  the  pottenor  Fmm  tbc  descripiion  k  will  be 
ii1iK«*tvi^l  titat  the  &bn>us  upturn  stmchrd  across  ihe  canal 
It  vvKiitltttf  wher^  the  cvrml  o«]tUne  ol  tbc  aiiuuliis  is  i:f >m- 
|ili!«lv*l  bv  (he  auditory  plate  ot  the  temporal  bone  This 
■IWU'  l»  til**  Rivix^ian  sc^mcol  or  notch,  and  its  closure  will 
\m  tll|»lftliM?d  later.  siiKe  it  is  cficcted  by  the  cuUncous  lining 
.>|  llir  t'^IOiimt  a"^'itv>rr  meatus. 

TIW  BpllhclW  InTestmeot  Of  the  Conducting  Apparatus. 
-  Hiv  (lUi  III*  IN  ctwercd  with  interment  which  is  coiiiinitous 
ttlth  (h.M  t«(  th"*  '-t*^'  '*  '*  **>"»<^^'>^^'  <«'«*^1>"  ^"^ched  upon 
Mtir  JHiHi'liui  MiifA^.^-  t*tit  upon  tl»c  anterior  aspect  is  applied 
diililV  til  Itli^  wiHI*ff<'-  the  deep  bycr  being  intmialcly  asso- 
l-IHfl-if  with  Um'  iH^riihottJnum.  The  tcgumcntary  covcnng 
III  lliii  anPhli'i^o'ntmurtl  into  the  cxtcmaUuditory  meatus. 
!«•  Ihli  hiir«  ikiiw^iug  us  xvc  pass  inward,  until  in  the  bony 
muik\  III  iWir  1"^'^'  ''*"^'*  '*^*^  pcnosteum.  1  he  culancous 
lltlliiH  "I  llii'  "»t'*<»»^  *^*"*lf  '^*^  s«per.^po»ierior  wall  is  thick. 
Uf  rtWl  mri|#  l"i*rlv  miftCtied  than  elsewhere,  and  i*  nchly 
«IHMPll>"l  wlMt  ld***"l  VVHscU.  The  coverinjr  oi  the  superior 
|»4ll  mI  *!»•'  <'**0»1  l"!^*'^  ''^'"*  ^^^  ihtertwl  margin  of  the  audi- 
tHff  plnli»  l<>  llw  *^^^  "'  '*^''  malleus  just  above  the  short 
iilfurm^  liilli»«  **P  l^^<*  Kivinlan  noich  ai»d  completely  scpa- 
flllltiif  fill'  ml^ttMil  (iH'«lws  (n«n  the  tympanum.  In  conn- 
Mrltfiit   Wllh   Ihi*  rftnnlhlnn  porth>n  ol  the  mcmbrana  tym- 
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pani,  it  hangs  somcwhni  loosely  (rom  the  cana)  wall,  and  is 
called  che  mcmbrana  t!ac<:ida.  or  5hra|>nell'»  membrane.  \U- 
fibrous  lay«r  is  p;iriiciilarly  well  developed  along  the  ^irierior 
and  posterior  borders,  ciiusin^  ii  !o  assume  a  somewhat  tri- 
jAfi^nlar  ^bape.  Thefiu  distioLi  filinms  baiifU  i;oii-%lUiitcf  the 
fibres  of  PruMAk.  They  extend  (rom  the  anicrio]  and  pas- 
tcrior  extremities  of  the  Rivinlan  segment  to  the  base  of  the 
processus  brevis,  and,  passing  along  the  miinubrium,  arc  Jo« 
in  the  external  tftvcr  ol  the  mcmbrana  propria.  The  Apace 
between  the  anterior  ligament  and  the  mend>rana  Unccida  is 
called  Pnifisak*  spatre.  The  epiihdi;il  covering  of  the  meatus 
continues  over  Shrapneir^  membrane,  and  covers  completely 
ihe  external  surface  of  the-  dnini  nirmbranf.  fornjing  its  ex- 
ternal or  epithelial  laycn  The  auricle,  the  meatus,  and  the 
superficial  layer  oi  the  mcmbrana  thus  constitute  an  elon- 
gated blind  pouch,  noi  unli]cc  the  finger  of  a  glove,  the  drum 
membrane  answering  to  the  closed  tip  ol  the  glove  hnger. 

The  integuincnt  of  the  auricle  is  supplied  with  swe4f 
glat>d«  and  f^baceous  folliclef^.  In  the  region  of  the  tnigtis 
and  antttragus,  and  fur  f;omc  distance  within  the  cartthiginoiis 
canaL  hair  follicles  are  frequently  found.  The  sebaceous 
glands  in  the  infjitti!&  an^  vonirwhat  altered  in  -sfrni:liire,  cim- 
fiiltuling  the  ccfuminous  glands.  These  are  not  di^tribnled 
beyond  the  junction  of  the  cartila^inoLis  meatus  with  the 
ouccu^  portion,  except  tor  a  ^niall  area  along  the  upper  and 
posterior  wall,  where  they  encroach  slightly  upon  the  bony 
canaL  The  glandsarelai^er  upon  the  upper  wall  of  the  canal, 
and  are  most  numen)UK  at  the  function  of  the  bony  with  the 
libn>cartilaginous  port  fun. 

The  tympanum  and  EusiachLm  tube  are  lined  with  mu- 
cous memhnine  riinlfnnons  with  that  of  the  naso-pharynx. 
This  menihranc  cxttnds  outwnrd  through  the  tube,  covering 
it»  wall*  and  forming  the  lining  of  the  tympanum*  U  passes 
over  the  inlemal  surfiice  of  the  membrana  tympani.  coastitut- 
ing  its  internal  layer;  in  various  localitieft  it  ia  folded  upon 
itjwlf  as  tt  passes  ovcrihe  various  intratympanic  *inicture«, 
i;ivingri*c  toihe  v*-ealled  reduplications  of  mucous  m'^mhrane 
witnin  the  tympanum  The  most  ronslant  oi  these  rcdupltca* 
dcjokcunstltuie  the  anterior  and  posterior  poclcets  of  the  mcm- 
brana (Fig.  iSl,  while  other  folds  whose  location  and  disposi- 
tion arc  not  as  constant  arc  also  met  with*  The  lining  in  the 
cartibfinous  portion  of  the  Eustachian  tube  li  thick  and  looso- 
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t/illAthffd,  being  tbrown  into  torif^itudinal  fo1d&  in  the  lower 
pArt.  In  tl»  owcouv  iwbe  and  tyoijmtum  it  U  cimrl/ applied 
totheiindrrivingUniciureAConsiiiuting  the  prnoslcum.  The 
rpllhrlUim  h  tA  ihr  <:\-Vitniri<-i\  trilUlrtl  variety  in  tbc  tube  Mvd 
in  ihc  lowci  poiiiiiu  oi  the  tvmpuic  cavity,  according  lo  fV 
Uucr,^  it  changes  to  fUt.  diiMctt  epithelium  above. 

The  inuo^u^  membrane  is  MippHed  with  mucous  jflands. 
whldinttheiteu^ivcly  developed  in  the  cartilagitK-rus  tube  near 
the  pbnrynietMl  oriliee.  Mid  dituinish  in  number  in  the  bony 
lulw  Arnl  iym|*anti'  cavity.  In  the  middle  ear  they  arc  mostly 
cuiifln«>d  to  the  tubJii  ivilice,  although  iheyarc  occ:ision<illy 
Imiml  iwcr  the  pmmonlory.  The  membranoui  purtiDc  of  the 
Hum  tiliiiut  mlie  U  qtiile  nctilv  supplied  vrilb  lymphatic  ll^uc, 
Whlth  iiiii-tii'N  bi>th  ill  lU' diflusc  ^urm  and.  aggregated  into 
initMifN,  ill  thr  lorm  oi  tnie  lymphatic  no<iuIc3*  To  these 
(inrUi:h1  isives  the  QAint  Ol  tubal  tonsiL  The  presence  of 
kM%  lyinplunc  ti^ue  hu  also  been  demonstrated  by  Sappcjit 
0»ttn*nn,*  and  Teutlcabea-I 

/At  fWtfis  ,•/  /*<  Mrm^jma  Tym^mi  and  atker  Rrdufiicih^ 
/Ht*j  •!/  /Ar  J/iHfHii  Mimhr,fm  ^Fig%  iS  and  19). — The  pockets 
ol  the  mcmbrana  tym|am  arc  the  xi^mbX  ciMi^Jaxit  o[  the  rc> 
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duplkath»n»  wfhic»i  the  lining:  o(  thr  cavity  (orm^  The  mu- 
cous membrane  lining  ihe  tynipanum  is  attached  firmly  to  the 
drum  membrane,  to  the  bony  internal  wrall^  and  to  the  walls 
of  the  irrr^itular  spaces  which  tie  brlwren  the  mcmbrana  tyin- 
ptini  and  the  ^iructiires  ctmiaincd  wilhin  the  middle  ear  and 
in  immediate  relation  with  the  membrane.  After  being  re- 
flected o\^  the  conti^ous  bony  aiKl   ligamentous  parts  it 
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hongA  downward  Uxlo  llic  tympanic  cavity  in  folds  somewhat 
like  a  curtain.  The  ircc  borders  oi  these  folds  arc  sharply 
marked  and  constitute  the  folds  ol  the  pockets>  Tbc  anterior 
(old  Iks  in  from  of  the  mnlleus,  and  the  posterior  behind  it. 
The  anterior  pocket  is  the  space  included  between  the  neck 
of  tbe  mnilcus  behind,  the  annultis  tvmp.iulcus  in  front»  the 
membntna  tvrnpani  on  the  outer  wde^  and  the  spinti  tym- 
panica  major  and  llic  anterior  ligament  on  the  inner  side-  At 
il5  apex  it  fiomelimes  communicates  with  the  chamber  of 
Pruswk.  The  posterior  pocket  is  larger,  and  is  traversed  by 
the  chorda  tympani  nerve  Rnd  ihc  posterior  liganicJit  ol  the 
malleus.  ltd  free  border — the  posterior  fold— may  extend 
downi^arfl  aj;  far  as  the  middle  of  the  manubrium.  This  is  a 
point  of  pniciic:il  importance  in  middle-ear  openitions,  since 
after  the  division  of  the  membrane  cynpani,  liiis  fold*  if  ex- 
Icrtsiven  may  complctelv  hiile  ihe  inco?*,  U>  ihe  long  proupss  nf 
which  it  is  frequently  tirmly  attached.  [  hnve  met  witli  tills 
condition  Bcvcral  tiroes,  and  unless  one  remembers  the  possi* 
bitilY  of  *uch  an  anomaly*  il»  presence  may  prove  a  source  oi 
annoyance.  In  one  case  ol  exploratory  tympanotomy  per- 
formed under  local  anEcsthesiat  the  posterior  fold  was  ion^, 
chick,  and  adherent  to  i he  descending  arm  of  the  Incus  and 
to  the  membnma  lympjtni-  An  incision  through  the  mem- 
brana,  instead  of  exposing  the  incudo>*itapedial  articulation, 
brought,  into  view  a  thick  vascular  lamella  irf  mucous  nienv 
'brane  which  demanded  repeated  incision  before  the  long  arm 
of  the  Incus  could  he  rccotcniscd  or  the  inner  wall  of  the  tym- 
panum seen.  In  another  instance  the  fold  was  thin,  but  in- 
vest ^  the  incudo-siapedial  articulation  and  long  arm  of  the 
Incttf  so  conopleteiy  that  exploratory  tympanotomy  revealed. 
Immedbielj  after  di^lacement  of  the  flap,  nothing  but  a 
smooth,  glistening  surface,  which  nppi-iired  to  he  rhe  inner 
wall  of  the  middle  ear.  No  landmarks  could  be  made  out:  a 
faci  which  showed  that  the  inner  lympanu:  wall  bad  not  been 
exposed,  and  it  was  not  until  the  mucosa  wiis  divided  by  a 
vertical  incision  that  the  promontory  :knd  the  niche  of  the 
round  window  could  be  Rccn.  In  acute  inflammatory  condi< 
tions  1  have  «ren  exudation  encapsulated  in  the  tympanum 
on  account  of  an  anomaly  in  ihe  posterior  pnckeL  The  liinin- 
d^ries  of  the  posterior  pocket  will  be  made  clear  by  bearing 
la  mind  thoAe  of  tlie  anterior  space.  Its  exact  analogue. 

The  other  mucous  folds  within  the  tympanum  will  not  be 
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rfc<icribcfl  in  detail  cm  Accoutii  of  thtir  endless  varii-ly,  bu 
general  account  of  their  u^u.^l  }ii>isiti<>[i  utid  direction  is  neces- 
sary, since  their  presence  is  ohcn  of  ^rcfit  importance  both  as 
aHcciing  the  outcome  of  inllammatory  processes  within  the 
lyniparium,  a»d  incr<^a&in^  the  difficulty  ol  certain  operative 
procedure*.  These  folds  differ  from  the  true  ligaments  only 
in  their  density.  They  have  been  extensively  studied  by 
Rhike/  Bry;int,+  Zuckerkandl.J  ^nd  others. 

In  gcncriit  they  may  be  classified,  accurditig  to  ihcir  direc* 
tioin,  as  vertical  or  horizontal,  and  accordiug^  to  f  hdr  sltualiom 
as  those  radiating*  from  the  axes  of  the  long  bones,  those  dis- 
posed about  the  stapes  and  Ihc  adjoining  tympanic  walls,  and 
those  stretching  from  the  ossicular  ligaments  and  the  tendons 
of  the  (ntratym panic  ninscles  to  the  ossicles  and  to  the  tym- 
panic walls.  The  horizontal  folds  may  completely  shut  off  the 
vault  of  the  tympanum  from  the  atrium,  and  the  vertical  folds 
may  be  su  exlrnsu^e  as  to  inclose  tlie  entire  ossicular  chain 
except  the  manubnuna  of  the  malleus. 

The  horizontal  folds  exert  an  iniporlant  influence  on  acute 
and  chronic  inllammatory  processes  i^'ithin  the  middle  ear, 
thdr  presence  favoring  the  invasion  of  the  mastoid  process 
and  cranial  contents-  The  vettical  folds  not  only  act  as  ob- 
structors to  the  conduction  of  sound  by  their  weight  and  by 
the  increasrd  tension  which  they  cause,  but  are  of  great  an- 
noyance to  the  surgeon  in  the  performance  of  delicate  opera- 
tions upon  ihe  tympanum,  as  they  niniy  Ciimplctcly  hide 
important  structures.  Their  presence,  therefore,  should  be 
borne  in  iniad  m  the  coadderstion  oi  nil  pathological  pro- 
cesse;^  within  the  middle  ear,  as  in  this  way  many  appear- 
ances which  are  otherwise  inexplicable  may  be  correctly 
interpreted^  or  an  operator  may  be  able  to  nccomplish  an  end 
which  a  hasty  view  of  the  cavity  had  led  him  to  believe 
would  lie  imjxissibit;.  It  need  only  be  remembered  that  no 
hnrd':iTid'fasr  rule  c:in  be  given  lor  ihcir  location,  and  that 
almost  any  of  the  folds  may  occur  together. 

The  Muscles. — The  muscles  ot  the  conducting  mechanism 
include  those  passing  from  the  auricle  to  ihe  skull,  the  in- 
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nsic  miisclcs  of  the  iiuriclc  and   oinal,  the  iniraiympanic 
usclcs.  and  those  in  the  walbof  ihc  EuaUchian  lubc. 

Tho  auricle  is  bound  lo  ibe  skull  pc»sti^riorly  by  the  mas- 
id  fa^^ia,  tb(^  libr^s  of  which  interbc«  ^vtth  the  pcricbon* 
ilrium  :iml  librouii  lis^ur  o(  tb<^  canal,  and  anicriorly  by  the 
fcrnpnVRl  fasciiu  which  is  firmly  atiachL-d  lo  ihe  ht-llx. 

TAr  fierifttir  muu/rt  arr  thrctc  in  numbrr,  and  arr  unim* 
portanl  In  nuin.  though  in  some  of  ihc  lowci  animals  Ihcy 
reach  a  hij^h  decree  ot  development.  They  arc  ihc  rctrahcns 
Aurcm*  attoikn^aurcm.  and  attrjhens  nurcfn. 

TTir  r^tra^ffis  arises  Irom  the  mastoid  recion  by  short 
aponeurotic  ^brrs,  and  1$  inserted  into  the  cartilage  of  the 
auricle  upon  its  posterior  and  inferior  atpt^ct.  Its  point  of 
oiij^f  in  is  filed  only  when  the  ocripit.^l  portion  of  the  occipilo- 
friiniallH  \s  rigid. 

7'A/  o/iraArrrs  .tnscv>  from  the  epicranial  ;iponciirosis  al  its 
lower  border,  and  h  inserted  into  the  spine  of  the  helix  upoo 
ltd  cranial  surlaec» 

T/tr  a/tff/Uns  arises  from  rhe  oceipito-trontalis  nponctiro- 
sis*  The  fibres  converge  to  the  point  of  insertion  upon  the 
upper  pan  of  the  cranial  surface  of  the  auricle. 

/"A/  wfrinsir  wwjf-Zrf  consist  of  poorly  developed  hurdles 
ol  inu»<:tjhir  fibres  df^iributeii  bcuvetn  the  viuiuus  caniLi^i- 
nnus  processes  of  the  auricUv  Thcorelic-tlly.  their  aciiun 
would  serve  to  alter  tiie  shape  of  the  pinna,  but  from  their 
jmpcrlect  development  ihty  arc  unimportant.  They  arc 
situated  chiefly  upon  the  external  $urlaccotthe  nt^an.  In 
the  cxiemal  meatus  a  few  fibres  of  muscular  tissue  arc  found 
mixed  with  the  librnvi«  bands  ^vhich  fill  the  incisures  of  San- 
tori  nl. 

A  muscular  slip  is  occnsionally  fmmd  extending  Irom  the 
styloid  pnoc:rv«  ujiward  to  ihtr  (:;ir1tl.ij^im)us  meatus^ 

The  fKfraffwfltiiru  rnvsr/rs  are  Ihe  tensor  tympani  and  the 
stapediu<ii. 

TAe  Un9^  arises  from  the  upper  wall  of  th«  cartilaginous 

BuMachian  tube  and  from  the  walls  of  the  bony  canal  which 

inclrtse  it.     It  enters  the  middle  car  through  an  osseons  con- 

iduit   at  a  p^iint  ju)«  above  the  tympanic  orifice  of  the  Eu- 

^^^chlan  lube,  from  which  it  is  separated  by  a  thin  plate  of 

^^Bne — the  processus  cochlesritormis.     The  tympanic  exrrem' 

Pl^  of  this  proccKs  i%  jvyrainidal  in  shape,  and  ts  ofien  called 

'  "Die  anterior  pyramid     The  tendon  winds  about  this  projcc- 
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lion  slmoiit  ;u  :t  right  angle,  crosses  the  cavity  oi  the  middle 
car.  and  is  ifiwrricd  nltittg;  die  inner  border  of  liic  *h;ift  ai  the 
QiullcuN  ju^L  t>c:1i>w  the  ]ic4jk.  ?ionic  of  ihc  fibres  passing  for  a 
Gonsider^btc  distance  down  the  manubriuin,  and  spreading 
somewhat  uf>on  its  anterior  surface. 

7Ar  staptdwi  arists  (njm  the  interior  of  Ihe  pyrcunid 
found  upon  tbc  posterointernal  tympanic  vraXl  in  ironl  o: 
and  below  the  aquediicivis  Fallopjj.  The  tibres  converge 
into  a  tendon  which  pierces  ihc  ape*  of  the  pyramid  and  is 
inserted  into  the  neck  of  the  stapes  ai  the  point  of  union  with 
the  pcisterior  c:rti». 

Thf  muscUs  of  thf  Eusinihu\n  tnht  nrc  the  tensor  palati,  oi 
apUenr>.!talpin^o-MaphyIiniis.  and  the  levator  palati,  or  petro- 
sa  Ipi  n  go-stn  phy  1  i  n  u  s. 

Thi-  unsor  ptiiaii  exerts  the  moat  influence  upoa  the  lumen 
of  the  Eustachian  canal,  k  arises  from  the  scaphoid  fossa 
and  £p!ne  of  the  «phenou)  bone  tn  front  of  the  membranous 
portion  of  ihc  tube,  some  of  its  fibres  springing  from  the  in- 
fciior  border  of  ihe  carcilaj^inous  hook.  The  aiuscle  ihen 
pa^se^t  downw^ud  in  froni  of  the  nK'inl>ranou%  portion  of  the 
c;inal.  converging  into  a  tendon  which  winds  around  the 
hamtjEar  process  ol  the  sphenoid  and  expands  into  a  broad 
aponeurosis  \vhich  is  inserted  into  the  anterior  surface  of  ihe 
soft  palate  and  into  the  posterior  bony  margin  of  the  hard 
palate,  the  fibres  uniting  with  those  ol  the  opposite  side  in 
the  median  rnph^. 

Thi  /r.'iUrtr  palati  springs  from  Ihe  qu:ninlatcral  surface 
on  (he  infer  ior  a^iipect  of  lite  petnnis  bone,  near  its  apex,  and 
pa$!jC$  downward,  forward,  ^ind  inward  to  its  inscrtiun  on  the 
posterior  and  superior  surlacc  of  the  soft  palate.  The  body 
of  the  muidc  lies  alons:  the  inferior  margin  of  the  cartilagi- 
nous plate  which  forms  the  posterior  wall  ol  the  tube^  to 
which  It  is  loosely  attached-  ft  is  also  in  contact  with  the 
librous  Inferior  wall. 

A  third  muscle,  sometime*  indnded  in  this  group^  is  the 
salpingo-phiiryngeus,  a  muscular  slip,  which  runs  from  ihe 
body  of  the  palalo-pharjiigcus  upward  and  forward  to  be 
in»ertcd  into  the  inferior  wall  ol  the  tube. 

The  Arteries  I  Plate  111)  of  the  conducting:  apparatus  arc 
derived  chiefly  Irom  the  external  carotid  artery, although  a  few 
branches  spring  from  the  internal  carotid.  The  branches  of 
the  external  carotid  supplying  the  auricle,  canal,  and  middld 
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ear  art  ihr  posterior  auricular,  the  iuperftcinil  tcmpoml,  the 
occipttal*  the  infcrnuj  m:ixilt;iry»  and  ihc  aitccnding  pharyn- 
grill. 

Tfu  J*ai/rru»r  merkuhr  \s  dlHlrillutcd  I11  ihr  iKisTCTior  por- 
tion wf  the  Aurick  ajicj  iht  corresponding  part  of  the  lacaius. 
Through  th«  stylomastoid  bntnch  which  enters  the  stylo 
inast'>id  foremen  it  supplies  the  mastoid  cells,  und  ?;cnd$  a 
special  branch  to  the  stapediiiJt  mu»de  and  to  the  stapes,  ll 
iina«toin(>«eK  with  the  superiictal  petrusal  of  the  middle  me- 
ningesl  artery  within  che  tympanic  cavity,  and  with  the  tym- 
|Miiic  branch  of  the  lEilfrii^l  iii^ixilhny,  forming  with  this  lat- 
ter a  complete  vascular  circle  about  the  inner  extreniti)-  of 
the  meatus. 

TfK  sHptrfi4ial  tefHfi^rai,  through  the  superior  and  infc* 
nor  anterior  nuricular  arteries,  supph'cs  the  anterior  portion 
of  the  pinna  and  canal,  the  vessels  anafitomOMfiff  with  the 
brunclie^  of  the  posteriE}r  auricular  artery;  it  aUo  sends  3 
tmall  branch  to  the  tympanum  through  ihe  Gbiierian  fissure. 

TA^  acfi^iiitf  aril r^  Stands  hratichvs,  to  the  concha,  t lie  veft- 
seK  (-ntering  u|](>n  {t\  rranial  Mirf^ire, 

7'jfr#  intfrnai  miMjtWary.  through  the  middle  meningeal  and 
tympanic  branches*  is  the  most  important  source  of  hlood 
supply,  especially  in  early  life.  Before  enlcnng  the  cranium 
it  sends  a  few  twigs  to  the  Custachinn  tube.  Within  the 
skM  it  (pvcs  ot!  the  superficial  petrosal,  which  enters  the 
tympanum  through  the  petro-iiquamous  suture,  and  is  dit- 
iributed  to  the  roof  of  the  midfllc  ear,  co  the  m^]lrii«  and 
incus.  arMl  to  a  porilou  of  ilie  friiriihil  lyinpanic  waW^  where 
it  anastomoses  with  ihc  labyrinthine  vc-v^clit,  according  to 
PoUt/er.*  Within  the  Fallopian  canal  it  communicatee  with 
the  stytomastoid  branch  of  tlie  posterior  auricular. 

Ihf  iym^itmc  branch  of  the  inUmat  tnaxtUarjf  enters  the 
middle  e^T  through  the  Glaserian  ftssure,  supplying  the  ante- 
rior portion  of  the  cavity,  and  anastomoses  with  the  stylo- 
iTia>ioid  t>ranch  of  the  pmslerior  auricular  upon  the  pL-riph» 
ery  of  the  tympanic  menibrane.  In  early  life  this  artery  is 
much  larger  tliaii  the  Myloniastokl,  and  the  v^iscular  circle 
ftboQl  the  margin  of  the  membrane  from  which  the  numerous 
vesKis  pan  outward  to  the  posterior  wall  of  the  meatus 
ims  to  spring  from  the  tympanic  branch  of  the  iniemai 
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%he  veins  14  ifiucb  grc:itcr  than  thM  of  the  ailcners — a  fact 
which  ia  itself  tcnd&  1o  cause  the  spontaneous  resolution  of 
any  inffammatory  proccs?*  which  ni:iy  arisLv  Within  xhc  tym- 
panum the  circulatory  amingt-mont  is  somcwboi  unique,  ihc 
capiUaiics  bcinji;  vtry  ehort.  or  entirely  wanting:,  and  the 
arterial  blood  passes  directly  into  the  veirs  without  the  inier- 
position  of  ihetMj.iillary  system,  js  demons!  niled  by  Pnissiik.* 

The  Lymphatics. — The  lymphatic  channels  are  freely  dis- 
Irihuled  and  anasiontoxcboLli  with  thc5nper5ci3l  lymph  ^lantli^ 
and  with  those  forming  the  submucous  lymphatic  system  of 
ihc  pharynv.  The  auporAcial  lymphatics  over  the  mastoid, 
the  lymph  nodule-'^  in  front  ol  the  auricle.  aiLd  those  situMed 
in  the  cervical  region  between  the  platy^ma  and  the  sierno- 
mastoid  muscles  are  all  intimately  associaicd  with  the  lyiti- 
phuiic  channeU  of  the  meatus  and  tympanum,  while  free 
lymphatic  an3*ilom'jsis  exi^r^iin  thr  cipposilr  flirection  ihrciiigh 
ilie  medium  of  the  glands  situated  in  the  lateral  pharyngeal 
walls.  The  lymph  channels  of  the  membrana  lympani  itself 
arc  arranged  in  iHree  systems,  one  lor  each  layer.  These 
communicate  (reely  with  each  other  and  with  the  lymphatic 
network  r>f  the  external  meatu*. 

TJic  Nerves  (Figs,  so  and  2i)-^Thc  musclcg  of  the  con- 
ducting apparatus  derive  their  innervation  from  the  trigem- 
inus, the  facial,  and  ihe  cervical  plexus.  The  ^fnncal  fi/rxus, 
through  the  occipitalis  minor.  ^ijpp]it-s  the  attollens  aiirrni; 
the  tr^eminns.  itirou^th  the  otic  ^au^liun.  supplies  the  tensor 
tympani  and  the  lcn>or  p:ibli  muscles,  the  ftjcw!  supplies 
the  other  muscles,  eiiticr  directly  or  through  its  £:anglionic 
communications. 

The  ten-Sorv  nerve*  are  derived  frt^m  the  c«rvic:il  plexus, 
irif^cmtnus,  pneumog:istric  nnd  the  f;r|osso-pharynge:il  trunks* 
The  dNrun/i^um/^raf,  a  branch  of  the  trigeminus,  supplies 
ihe  auricle,  the  ui:per  p;irT  of  ihr  meatn*;,  and  thf  membrana 
tyinpani.  The  auriin/tiru  ntu^nm,  from  the  cervical  plexus* 
i»^Mribulrd  principally  to  ihc  posterior  part  of  the  auricle 
*ad  xieatu^  anaslomosing  with  the  auricular  branch  of  the 
pncunoigastrtc  upon  the  posterior  wall  of  the  canal, 

TAf  durr^x/ffr  Irantk  ej  the  tw^vj   supplies  the  cartilagi- 
QOusGinal  and  a  portion  of  the  po^ierior  (surface  of  the  auricle- 

^  lyntprtxic  hranth  of  tkf  ghui^ffiaryi^c^i  enters  the  mid* 


*  Afttilr  IQt  OtareiLhtQlL-,  vol*  (*•  p.  v^ 


28       THE  ANATOMY   AND   PHYSIOLOGY  OF  THE   EAR. 

tion  almost  at  a  right  angle,  crosses  the  cavity  of  the  middle 
car.  and  is  inserted  along  the  inner  border  of  the  shaft  ol  the 
malleus  just  below  the  neck,  some  of  the  fibres  passing  for  a 
considerable  distance  down  the  manubrium,  and  spreading 
somewhat  upon  its  anterior  surface. 

Tlu  stapedius  arises  from  the  interior  of  the  pyramid 
found  upon  the  postero-internai  tympanic  wall  in  front  of 
and  below  the  aqueductus  Fallopii.  The  fibres  converge 
into  a  tendon  which  pierces  the  apex  of  the  pyramid  and  is 
inserted  into  the  neck  of  the  stapes  at  the  point  of  union  with 
the  posterior  crus. 

The  muscles  of  the  Eustachian  tube  are  the  tensor  patati,  or 
spheno-salpingo-staphylinus,  and  the  levator  palati,  or  petro- 
salpingO'Staphylinus. 

The  tennor  paiati  exerts  the  most  influence  upon  the  lumen 
of  the  Eustachian  canaL  It  arises  from  the  scaphoid  fossa 
and  spine  of  the  sphenoid  bone  in  front  of  the  membranous 
portion  of  the  tube,  some  of  its  fibres  springing  from  the  in- 
ferior border  of  the  cartilaginous  hook.  The  muscle  then 
passes  downward  in  front  of  the  membranous  portion  of  the 
canal,  converging  into  a  tendon  which  winds  around  the 
hamular  process  of  the  sphenoid  and  expands  into  a  broad 
aponeurosis  which  is  inserted  into  the  anterior  surface  of  the 
soft  palate  and  into  the  posterior  bony  margin  of  the  hard 
palate,  the  fibres  uniting  with  those  of  the  opposite  side  in 
the  median  raph^. 

Thi  levator  paiati  springs  from  the  quadrilateral  surface 
on  the  inferior  aspect  of  the  petrous  bone,  near  its  apex,  and 
passes  downward,  forward,  and  inward  to  its  insertion  on  the 
posterior  and  superior  surface  of  the  soft  palate.  The  body 
of  the  muscle  lies  along  the  inferior  margin  of  the  cartilagi- 
nous plate  which  forms  the  posterior  wall  of  the  tube,  to 
which  it  is  loosely  attached.  It  is  also  in  contact  with  the 
fibrous  inferior  wall. 

A  third  muscle,  sometimes  included  in  this  group,  is  the 
salpingo-pharyngcus,  a  muscular  slip,  which  runs  from  the 
body  of  the  palaio-pharyngeus  upward  and  forward  to  be 
inserted  into  the  inferior  wall  of  the  tube. 

The  Arteries  (Plate  111)  of  the  conducting  apparatus  are 
derived  chiefly  from  the  external  carotid  artery,  although  a  few 
branches  spring  from  the  internal  carotid.  The  branches  of 
the  external  carotid  supplying  the  auricle,  canal,  and  middle 
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ir  arc  the  postt-rwtr  :itiricular,  ihc  superficial  temporal,  tH« 
icipiul  ihr  intt'rnal  mflxiliaryn  and  the  asctmdi^j;  ^lian,-i)' 

T!it  fi^ifHcir  auriiul^r  is  'li^nbiittd  to  iher  posterior  por- 
tinri  of  the  auricle  and  thrr  ct^rrcspoDiiing  ^uirl  of  the  meaitK, 
ThroiJifb  the  Myloma^toid  branch  which  cnlcr»  the  st^'lo- 
mA^oif!  (oramcn  it  supplicfi  the  mastoid  cells,  and  sends  a 
E|>cctal  branch  to  the  stapedius  muscle  nnd  to  the  stapes.  It 
anastooioscs  with  the  supeHiciai  petrol  of  the  iniddto  me- 
nint?e;d  artery  within  the  tym|j:inic  cavity,  and  with  ihc  tym- 
panic bninch  o(  the  internal  miixillary,  forming  with  this  lat- 
li-r  a  cooiplcie  vas^cular  drde  about  the  inner  extrcmfty  of 
the  mi^ittiy- 

Tki  suptrjuiai  ttmjwa/.  through  the  superior  ajid  tnlc- 
rior  anterior  auricular  arteries  supplies  the  anterior  portion 
of  the  pinna  And  cattal,  the  ve^^^cls  ;ina5tcmo»[n£;  with  the 
branches  of  the  posterior  auricular  artery;  it  also  sends  a 
small  branch  to  the  tvfnpanum  through  the  Glascrian  fi^^ure, 

Tkf  ihvj/i/*;/  avSery  ^entlv  branches  lo  the  concha,  the  ves- 
sels entering  upon  its  cranial  surface. 

TTfcf  inttTftai  maxUfary^  through  the  middle  nietdngeal  and 
lympcmic  branches,  is  the  most  iiiiport.ini  sourer  of  hl<»nd 
Mi|'ply.  ciipcciaUy  in  early  hie.  Before  entering  the  cranium 
it  sends  a  few  twigs  to  the  Eustachian  tube.  Within  the 
skull  it  (jives  off  the  superficial  pctrosfil  which  enter*;  the 
ivnipanum  ihrough  the  pet ro- squamous  suture,  and  is  dis- 
tribuced  to  the  riM>f  of  the  middle  ear,  to  the  malleus  and 
incn^  and  to  a  portion  of  the  irHcrn:il  tympanic  wall,  where 
it  anastomoses  with  tlic  labyrinlhinc  vessels,  according  lo 
Polit/er.*  Within  the  F;i]li?pian  canal  ft  communicatee  wiili 
the  stylomastoid  branch  of  the  posterior  auricubn 

Tkc  tjmf^HU  bratKh  it/  th<  inicrn&i  tn^:eiUi,^ry  enters  the 
middle  ear  througti  the  Clasenan  fissure,  supplying  the  ante- 
rior portion  of  the  cavity,  ;i ml  :m:^stfjtnose*  with  the  stylo- 
mastoid branch  of  the  posterior  auricular  upon  the  periph- 
ery of  the  tym|>anE<;  membrane.  In  early  life  this  artery  is 
much  larger  thar  ihe  styloniHStnid,  and  the  vii\cular  circle 
Liut  the  margin  of  the  membrane  fium  which  the  nun^roits 
:tsel»  pass  outward  to  the  £>o«tcrior  w^ll  of  ihc  meatus 
tms  to  spring:  from  the  tympanic  branch  of  the  internal 
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BQA2dltary :  hence  this  artery  is  soroctimcs  called  the  auHcu* 
litis  profunda. 

On  the  u)t<;maJ  wall  ol  the  middle  car  the  trmpanic  artery 
nnastomos«s  with  the  tympanic  branches  o£  the  InterDal  carotid 
and  with  the  Vidian  branch  of  the  fmernal  maxillary-.  In  ad- 
dition to  ibe  two  bmnch«-(  nf  the  intrmol  moxilbLry  namrd 
above,  the  Vidian,  the  descending  palaline.  and  the  picrygo- 
palatinc  artcrin.  all  *(pnngi;]g  frocn  this  trunk,  send  small 
voucU  to  ibe  Eustachian  tube  and  to  the  tubal  muscles:  the 
descending  palatine  anastomoses  freely  vith  the  ascending 
palatine  branch  of  the  Uici^l  and  with  the  ascending  phar^-n- 
geal  branch  of  Che  estemal  carotid  anery. 

In  its  posRige  through  the  carotid  canal  the  internal  carotid 
sends  bratichcs  lo  the  tympanum,  which  aD^istomiKc;  with  the 
tym^jauic  and  Vidian  branches  of  the  iniema)  tnaxiUarj-, 

The  Veins  (Plate  IV)- — The  veins  are  rather  irrej^^utar  in 
their  distribution.  iMit  in  general  follow  the  course  oi  the  arter- 
ies. Most  of  the  vessels  from  the  deeper  regions  form  a  picxua 
upon  the  superior  and  supcro- posterior  walls  of  the  external 
auditory  meatus;  as  they  Jipproach  ihe  orihce  of  the  meatus 
the  various  venous  channels  anastomose  freely  with  one  an- 
other Those  on  the  posterior  aspect  of  the  canal  and  auricle 
pass  into  the  external  jugular  and  mastoid  veins,  while  the  an- 
terior branches  go  id  join  the  temporal  and  facial  veins.  Some 
of  ihc  deeper  vessels  pass  into  the  pterygoid  plexus.  The 
veins  of  the  Eustachian  tube  follow  ihc  course  oj  the  arteries 
distributed  to  this  rcgior.and  empty  into  the  internal  jugular 
directiy.  or  occasionally  communicate  with  the  facia),  the 
lingual,  or  the  superior  thyroid  veins.  Between  the  internal 
pterygoid  muscle  and  the  adjacent  wall  of  the  tube  a  trunk  of 
cunBiderabk*  size  establishes  communication  with  the  cavern- 
iiussinu^:  near  the  pharyngeal  orifice  of  ihe  Bu^tachian  ca- 
nal there  IS,  according  to  Zuckerkandl.'  a  venous  plexus  com- 
municating with  the  ttirbinated  bodies  in  ihi.-  nasal  cavities. 
The  Ircc  anastomosis  of  the  veins  v»hicli  return  the  blood 
from  the  deepen'  portions  ol  the  conducting  mechanism  is  of 
particular  importance  from  a  therapeutic  point  of  view,  since 
this  intcrcommunicaiion  between  the  various  channels  ia 
comparatively  superficial,  and  enables  us  to  relieve  de>^ 
sealed  congestion   by  phlebotomy.     The  combined  area  of 
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cins  \s  much  greater  than  that  oi  the  arteries — a  fact 
which  in  itself  tend*  to  cause  the  spontaneous  rcsolviiior  of 
anv  inffamiuatory  process  which  may  arise-  Within  the  tym- 
panum the  circulatory  arran^erntrnt  is  soniewhat  tinique,  the 
piUanc^  being  very  short,  or  entirely  wanting,  and  the 
arterial  btood  passes  directly  inro  the  veins  wlihnut  the  inter- 
Msition  of  the  capillary  iy*tr?in.  a*  demonMraicd  by  Pnissak." 
The  Lymphatics. — The  lymphatic  channels  arc  freely  di^ 
tribuicci  ami  anastOEn  use  both  with  the  superficial  lymph  glands 
and  with  those  forming  the  submncuus  lymphatic  sv-sitcm  of 
the  pharynx.  The  supcrhcial  lymphatics  over  the  mastoid, 
the  lymph  nodules  in  troni  of  ihc  auricle,  and  those  situated 
in  the  cervical  region  between  the  platysma  and  the  sicrno- 
mastoid  muscles  are  all  intimately  ass'iciaied  with  the  lym- 
phatic channel*  of  ihc  nieaiiis  and  lynipanum,  while  lire 
lymphaTi<-nn;i<tN]novi\  ^xinIs  iti  thtr  nppoNtte  ditectidii  ibniu^li 
ihc  medium  of  the  gUnds  siiuated  in  the  lateral  pharyngeal 
wall^  The  lymph  channels  oi  the  mcmbrana  tympani  itself 
are  arranged  in  three  ny^ems,  one  lur  each  layer.  These 
communicate  freely  with  each  other  nnd  with  the  lymphatic 
network  <»f  the  cntcrnal  meatus. 

The  Nerve*  (Figft- 30  and  2i)-— The  mutcle^  of  the  con- 
uctinjc  apparatus  detnve  their  inncrunfion  from  the  Irigcm- 
inu*,  ihf  fadal,  and  ihc  cervical  plcvus.  The  irrt^irai  j*Ur.ts, 
through  the  occipitalis  minor,  supplies  the  ^ttollens  aiirem  ; 
Ihc  trigtitttHM,  through  the  otic  ganglion,  supplies  the  tensor 
tympani  and  the  tensor  palali  itiu^cIch:  the /rfW  supplier 
the  other  muscles,  either  directly  or  through  its  ganglionic 
com  m  u  nicati  on&* 

The  wnsory  nerves  are  derived  from  Ihc  cervical  plevu3> 

trigenimis  pneumngaslric^and  the  glo?iw>ph;irynge:d  (nmW, 

The  atiruiif^frw/>^ti/^  a   branch  of  the  trigeminus,  supplies 

r  auricle*  ihe  upper  jMif  fif  ihe  meatus  and  the  mruihrana 

mpGini,     The  aurutifitrit  triti^ntis,  from  the  cervical  plexuiii 

dUlribuied  principally  to  the  ^>ostcnor  part  of  the  auricle 

and  meatus,  ana.Htomr»Mng  \vith  the  auricular  branch  of  the 

ocumogastnc  upon  the  posterior  wall  of  the  canal, 

Tkr  avricMiar  ^fan^M  of  tkt  va/^ns  supplicfi  the  cartilagt' 
canal  and  a  portion  of  the  po«terior  surface  of  the  auricle. 
tjmpanu  ^amrA  of  fhf  ^onofhtiryHgtol  enters  the  mid- 
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die  t^T  throu)!:h  a  iorainen  in  the  floor  of  the  cavity,  and 
is  dUtribiiEcd  to  lis  lining  membrane  and  to  the  eustachian 
lube.  Upon  the  inrcm^il  Lyinpaiiic  wall  it  divides.  One 
branch  anastomose  ^viih  the  fibres  of  the  cnrotid  plexus  Irom 
the  sympAthotic  sy*ienj,  (orrning  the  tymfatii*  fUxus;  an- 
uther  nerve  twfg,  the  rw/;//  dt-ep  peir&sal,  parses  through  a 
bony  fonmcn  in  the  icgnicii  lympiini  lo  the  sma//  sup^ficuii 
/^/^fij/f/ nerve,  which  Is  (he  facicil  tributary  to  the  otic^an^lion; 
a  thirci  rnicrgcs  fmni  the  cavity  \u  join  tlic  grtas  5uftfrfifi,»f 
pttrQUtl,  which  is  tbc  facial  root  oi  the  Vidian  nerve,  the  pi>?v. 
terior  branch  of  Meckel's  ganglion.  This  branch  is  called 
the  $uat  d^ep  petrosal. 

Briefly,  \vc  may  describe  this  complex  nervous  an^atomo- 
sls as  follows:  The  ^lor^so  pharyngeal,  through  list  tympanic 


branch,  Anastomose*!  with  briinchc?i  from  the  carotid  plexus, 
upon  the  internal  wall  ol  (he  middle  car,  forminp  the  tyra- 
panic  plexus;  from  this  plexus  two  brancbeft  are  given  off, 
one  cotnmimicatiniT  with  the  oiic  ganglion,  the  other  with 
Meckel'*  gang hoii- 

We  h;ivryet  lometUiiHi  I ht^  chorda  lyaijjani.  which, cnierg* 
ing  fiom  the  aciujcduclus  Fidlopii  above  ihc  pyramid,  crosses 
the  tympanic  cavity  irom  behind  torward.  passing  between  the 
Jong  process  of  the  incus  and  the  matmbrium  of  the  malleus. 
It  leaves  the  noiddle  ear  through  a  *eparaie  canal  which  lies 
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cloi^  lo  the  Glasorian  Assure,  and  join*  the  Ungual  branch  of 
ihr  trigeminus. 

It  can  not  but  be  noticed  how  richly  the  conducting  ap- 
paratus of  the  ear  is  supplied  with  nerves,  especially  in  the 
deeper  and  more  de-licate  [jnrts.  More  will  be  said  upon  this 
tubject  in  con«idennp  tht-  physiology  ol  the  conducting  mcch- 


Fra,  91  ^Ihfl  nerro  clUlribulion  vitbin  th«  tyipp^Duia, 

anism,  bui  the  free  atia^tomosis  between  the  various  nerves 
iibould  be  panicul-irly  borne  in  mind,  for  it  i^  due  lo  xhh  lact 
ihai  changes  within  the  cxicrniil  or  middir  mr  i»r  Eustachian 
tube  may  ^Ive  rise  to  TemoTc  symploms.  and  that  thcsr  re- 
gions :naT  thernsctves  be  the  sent  of  reilcx  disturbances, 

II.    The  RECEmvE  Mechanism. 

We  have  now  described  that  port  o(  the  apparatus  of 
audition,  concerned  in  the  tranf^mission  oi  sonorous  vibrations 
frofn  without,  to  the  point  where  they  are  brought  into  Im- 
tnedbte  relation  with  the  end  organ  of  the  auditory  nerve- 
Lri  us  next  consider  the  structures  concerned  in  the  inter- 
pretation ol  these  sonorous  vibrations. 

For  reason)  already  given,  wc  include  under  this  general 
term,  not  only  Ibc  internal  car.  but  aLflo  the  auditory  nerve 
and  its  centers  Of  origin,  as  well  as  the  various  avenues  of 
cofn  muni  cat  Ion  vrilh  other  centers,  and  with  the  correspond- 
IRK  nuclei  of  the  opposite  side  and  with  the  conical  ^rea  of 
audition  In  ihe  brain. 
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Yor  convenience  oi  dcscripiion,  ihc  course  of  ihc:  auditory 
nerve  will  be  followed  from  the  specialized  end  organ  Jound 
in  the  labyrinLh,  inward  toward  its  origin,  rather  ihan  in  the 
opposite  dirtfciion,  which  would  be  more  fttrictly  ci>rrect  from 
an  anatomical  point  of  view. 

Thc!  ititeriial  txt  cocupmcs  ihe  oi^seous  and  membra* 
nous  bbyrinth,  the  former  being  a  scries  of  communicating 
chambers  tunneled  in  the  petrous  portion  of  ibe  tcmiKjr^l 
bone  and  filled  with  fluid,  in  which  tbc  membranous  labyrinth 
is  suspended.  This  latter  structure  consists  of  a  series  of 
membranous  tubcs,aIso  filled  with  fluid,  called  the  endcilymph< 
They  follow  the  general  contour  of  the  osseous  passages  ia 
which  ihey  lie^  but  do  not  completely  fill  them,  the  interveo- 
iii^  space  being  occupied  by  tbc  periiymph. 

Thc  Bony  Labyrinth  (Fig,  22). — The  botiy  labyrinth  may 
be  described  as  a  central  chamber  in  the  petrous  portion  t>f 


FlO>  9?-— The  htf-nj  Tabyrinth.  { Riidint^c  Blhkc'i  mnhLotioH')  i,  RMund  windcv . 
a,  I^itDLna  spitatis  o^ca;  }.  Uucoui  ^'orhJcAr  canal  i  4,  Floor  tti  inumiLl  audi- 
Loty  mcitub  :  S>  Vetikbaio  :  (r,  7,  K,  9.  SenlcirculAr  cHnfllf. 

the  temporal  bone,  called  the  veslibtilc.  from  which  vaHous 
tortuous  channels  diverge.  This  central  chamber  is  ovotd  in 
sh;ipe,  ihc  vcrtic-il  dianirter  being  the  greater  and  measur- 
ing about  one  fouith  oi  an  inch,  while  the  short  diameter  is 
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one  fifth  of  an  inch.  On  its  outer  wall  it  presents  a 
kidiicy-dUapcd  0|ieiijng.  wlitcli  under  normal  cotidiliouA  jg 
closed  by  the  ioot  plalc  oi  the  stapes.  The  inner  wall  ex- 
hibits two  iosscc,  separated  by  a  bony  spine  called  tlic  cri^a 
ve^tibuli.  The  aaterior  depression,  which  is  occupied  by  the 
saoculejs  the  ree«£sus  sphericus;  the  posterior,  lodging  the 
utricle,  ts  the  rece-isus  ellipticus.  The  posterior  wall  presents 
the  opening  of  thr  three  seaudroilar  taniils;  thescr  openings 
une  five  in  number,  two  can^ils,  the  superior  and  poMerior 
entering  the  vestibule  by  a  couimon  channel.  The  entrance 
to  the  cochlear  canal  takcia  the  place  of  the  anterior  wail  {ti  the 
YcsUbule,  On  the  inferior  internal  v.-M,  close  to  the  border 
of  the  rcee&sufi  clllpticus,  there  is  a  &mM  opening;,  the  orifice 
of  the  a<iU3eductus  vo^ubuli.  Through  this  channel  the  cav- 
ities ci  the  cnembmnouc  labyrinth  communicate  with  the 
subdural  space. 

The  iffHurirtHlar  canals  arr  three  in  number,  and  arc  scj 
lispOLsed  thut  the  plane  of  each  canal  is  jierpcndicLilar  to 
kit  of  the  other  two :  they  arc  denominated  the  superior. 
JStcrior,and  cJilernal  canaU.  The  posterior  lies  in  the  ver- 
ical  plane  of  t^  long  axis  ol  the  petrous  portion  oE  the 
mporal  bone.  The  superior  is  placed  at  right  angles 
th»,  and  is  also  vertical,  while  the  extemal  canal  lies  id 
\t  horizontal  plane-  Asthe  n:ime  implies,  each  of  these  bony 
[(5CS  bends  upon  itself  to  fi*rm  a  semicircle,  llic  point  of 
i^n  and  lerminalinn  lieiiig  ihe  vestibule.  The  superior 
id  posterior  canals  terminate  in  this  ca\'ity  by  a  common 
rntnfT.  but  with  this  citccpiion  each  communicjitcs  with  the 
[ibuk  by  two  opcmtig.^,  one  of  which  may  be  considcj'cd 
LC  source  And  the  other  the  terminuf^  Where  the  outer  ex- 
*emlty  ol  the  external  catial  enters  the  vcstihule  the  lumen 
the  passage  becomes  dilatedn  fcirniiny  what  is  known  ,is  an 
ipvllii^  The  unjoined  vnribuhtr  extremilies  of  the  jmslertor 
id  superior  canals  arc  also  ampullaled. 
T/u  Coiftifa.—T\xc  entrance  of  this  passajfc  lies  at  the 
anterior  and  inferior  aspect  of  the  vestibule.  It  consfsts  of  a 
bony  tube  coiled  two  and  a  hall  times  about  :in  osseous  axis 
— Ihe  modiolus.  From  the  modiolus  a  thin  septum  of  bone 
— the  lamina  spiralis— made  up  of  two  thin  bony  plates,  ex- 
letkds  into  the  lumen  of  the  tube,  partially  dividing  it  into 
two  chanr^cls-  This  bony  panition  does  not  extend  com- 
plelelv  across  the  canal   to  the  outer  wall,  the  intervening 
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Space  being  bridged  by  a  membrafious  5c^ptun1,  which  com- 
pletes the  fUvisfori  of  the  cochlear  Liibe.  This  libroua  9cpiuni 
is  c^ilicij  the  Umina  sptmlis  mcnibraoacea.  The  lamina  spi- 
ralis at  its  free  border  divides  into  a  supcnor  and  iDferior 
iimbus.  The  space  inclosed  by  this  separation  is  called  the 
sulcus  hminse  spiralis.  At  the  apex  o(  the  cochlea  the  par- 
tition tvhich  divides  the  c^inal  into  two  distinct  ctiannels  is 
incomplete;  the  termination  of  the  septum  is  somewhat 
hook-sh.ipcd,  formiii(j  the  Kamular  pnjce**.  wliile  the  pass:tge 
of  coramunicarion  between  the  superior  anS  inJcrior  spaces 
is  called  the  helicolrema.  The  terminal  half-turn  of  the  coch- 
lea forms  the  cupola,  and  in  this  region  the  lamina  spiralis 
ossed,  just  before  its  termination,  is  twisted  upon  itself  in 
such  a  manner  as  to  inclose  a  fiinnel'Shaped  space  called 
the  infundibulum. 

The  modiolus  is  traversed  by  numerous  canals,  the  lar;;- 
esi  running  through  its  axis  and  named  the  cannlis  cen- 
tralis mixJioli.  from  which  secondary  channels  diverge  into 
the  lamina.  At  the  junction  of  the  modiolus  with  the  lamina 
a  canal  ascends  spirally  between  the  layers  of  this  bony  scp* 
tum»  passing  to  the  ver>-  apex  of  the  cochlea.  This  is 
called  the  canalis  spiralis  modioli.  The  lamina  spiralis  ossca, 
with  the  membranous  lamina,  divides  the  bony  cochlea  into 
two  passages,  as  already  stated.  The  lower  is  called  the 
scala  lympani,  the  upper  the  scaia  vestibuli  The  modiolus 
and  the  lamina  are  so  disposed  that  the  scala  tympani  docs 
not  communicate  with  the  ve^lihule,  but  leads  into  the  tym- 
panic cavity  at  the  round  window.  In  fact,  we  may  consider 
the  cochlear  canal  as  beginning  at  the  fenestra  rotunda,  at  the 
irierior  externa!  angle  of  the  vestibule,  the  wall  at  this  point 
forming  the  modiolus*  As  the  first  turn  passes  forward  and 
then  upward  from  the  round  window,  the  contiguous  walls  ol 
the  tube  and  of  the  vestibule  amalgamate  and  form  a  partition 
extending  into  the  tube,  which  divides  it  into  two  channels, 
the  upper  of  which  communicates  with  the  ve»tibutc.  The 
bony  partition  thus  formed  docs  not  extend  entirely  across 
the  tube,  and  the  septum  is  completed  by  the  membranous 
spiral  lamina.  Just  beyond  the  round  window  in  the  floor  of 
the  scala  tympani  a  narrow  canal  extends  to  the  interior  sur* 
face  of  the  petrous  bone.  This  is  the  aquieductus  cochleae,  and 
can  be  traced  to  the  subarachnoid  lymph  space;  it  affords  an 
avenue  ot  communication   between  the  perilymph  and  the 
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Lfiial  lymph  );ac.  After  the  lamina  spiriilis  ossen.  scpi- 
tei%to  two  thin  plates  of  bone,  each  is  continued  as  a 
RiembrBDous  aeptum  as  far  as  the  outer  wall  of  The  cochlea. 
Here,  hv  their  divergcnire,  ihev  inclose  a  triangular  space, 
which  extends  from  tbc  round  window  to  the  apex  of  the 
cochlea*  in  a  spiral  direction :  this  space,  convened  into  a  tube 

Nby  the  outer  wall  of  the  cochlea,  is  called  the  cochlear  canal 
or  ecula  inedin.  Where  the  diverging  septa  join  the  outer 
bony  wall  of  iho  cochlea  the  periosteum  is  chickened  and 
richly  supplied  with  blood  vessels,  especially  where  it  joins 
the  lowrr  lamella,  where  it  is  called  the  ligamentum  spirals. 
k  That  portion  of  the  membranous  septum   which   is  con* 

tintioiiH  vrUh  the  inferior  lanicUa  of  the  osseous  spiral  l[)mina 
passes  outward  ir  the  same  plane  as  the  lamina  spiralis  o^sea, 
and  becomes  the  mcmbrana  basilaris.  The  upper  (eal!et 
f<^>rnis  an  acute  an^le  with  this,  and  is  called  the  membrane  oi 
Kci«fner. 

The  manner  of  formation  and  the  course  of  the  various 
channel!!  having  been  described,  we  have  next  to  consider 
the  lining  membrane. 

Tbc  walls  of  the  osseous  canals  and  vestibule  are  covered 
by  delicate  fibrillatcd  connective  tissue  rich  in  nuclear  ele- 
ments ;  this  is  applied  closely  to  the  osseous  walls*  constituting 
the  periostcuin.  Its  surEacc  is  cohered  with  flat  endothelial 
^Kcells,  The  lumen  of  the  bony  semicircular  canals  or  peri* 
^V  lymphatic  *pace  is  traversed  by  delicate  band*  of  the  con- 
ncctive-tis&ue  covering  of  the  osseous  walls,  which  pass  lo  the 
iJuttT  wall  tti  the  membramnis  canals,  thus  dividing  the  pen- 
lymphatic  space  irregularly.  At  the  point  of  attachment  of 
the  tnefDbr&Dous  canals  to  the  walls  of  the  passage  their  lin- 
injf  racmbranc  15  thirkentci. 

Thc  Membranous  L&byrintb  {Fig.  23I— The  membranous 
labyrinth  consists  of  a  series  of  tube*;,  formed  of  delicate  ccii' 
.p«ctive  ti»ue.  lyitig  within  the  bony  channels  already  de- 
^-■cribed.  The  membranous  si mic ire ular canals  termin^itc  in  the 
titrfclr,  which  lies  in  the  recessvisellipiicus  vL^1tibuli,  while  the 
rliwinbriinou'*  cochlea  \%  joined  tcj  the  >i;iiH:u!e  by  a  very  narrnw 
can^.  called  the  caualls  reuniens  llcnscnii*  This  entire  series 
nl  tubc5  b  filled  with  a  clear  fluid  known  as  the  endolympb. 
Thus  far  we  have  described  two  series  of  channels,  contain- 
ing tluid.  tcrraiaaling  in  somewhat  spherical  chambers — the 
otricle  and  saccule.    The  membranous  cochlea  terminates  in 
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a  blind  i>ouch  (tht  bgtnu)  at  the  ajic^c  n(  the  bony  p;issage 
ID  which  it  licSp  From  the  adjacent  aspccU  of  the  utricle  and 
saccule  a  delicate  canal  h  ^'iven  of!  which  coalersccs  into  it 
common  chaont^L — ihe  dticiu?  end<*lyrn|ihaiicii3.  This  trav- 
erses the  aquaducius  vestibuli  and  tcrmin:ite^  in  a  blind  sac 
(the  rccessus  of  Cutogno)  upon  the  posterior  surface  of  the 
petn^ii^  bone  beneath  the  dura.  According  U>  RUdinger* 
the  cndtilvniph  may  pass  tu  the  dural  lymph  spaces  through 
this  cannl    The  saccule  and  utricle  lie  upon  the  internal  wall 


Ft(i,  2^.— AiliilF  mffonttniniiiit  lab*riitth  (ihitijc^cjiI  prqanmric^n^  (R^t.-iot )  /.  Lh. 
cctia :  At.  S[iLra]  ILenini^at :  m^.  BofJIar  incinbtEiiic  ;  ft>,  Stria  vn^f  Llaris  :  mu. 
McailrruiJL  lymjiuni  icluii Ji»i  ia  .  m.  Caj:i4li*  icumcm  ;  j.  LiJi*cr  Fn<l  vi  utcuir; 
fni,  CtDftlJi  utncu]c>i4ccDUri>  ;  d\  Ductus  cndnlvrnphblicu^ ;  '/.  T'OAtcrio'  nirictk>- 
Ur  "iJnuA  ;  nv,  Kcctvuin  utridili ;  -m,  4/.  ttjf.  HAmpulI^r  nrcinE*riar.  cxifrnfilt  Bn4 
rto*Tflfior  cfthflk;  »A  VeiTihuUr  /^hA^-'-m^.  /jI,  jv.  .-ft.  Semicircular  ctnijn;  «, 
irnloTl  of  po«crkrtr  ind  tirperkor  cinilt :  rA.  rtif.  n,  ru,  rrta.  far.  llTinL-lin  nl 
Amiiliory  nrrvc  to  Turiauh  pin-lUiiih  xjt  memhiatwa^  l4l)|rinili  -.  dtj,  MscuU  hciaw 
tica  at  qiLvuLc  :  /  Pjiciil  uvrrc. 

of  the  bony  vestibule,  but  do  not  fill  the  cavity  completely, 
considcrnblc  space  being  loll  between  them  and  the  outer 
wall.  The  intervening  space  is  filled  with  perilymph,  and  is 
called  the  CL^torna  lymphatica.  It  h  of  practical  importance 
to  remember  that  the  distance  from  the  inner  *nri.ice  of  the 
foot  plaic  of  the  stapes  to  the  opposite  wall  of  the  membra- 
nous  Inhyrinth  is  ab(nit  three  millimetres,  or  tme  fighth  of  an 
inch.     In  the  same  manner  the  lumen  of  the  bonv  cochlea 
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and  scmicircuUir  ciifiats  u  nut  comp1<-te]j  filled  by  the  con- 
tained membranous  structures:  ih^sc  l^ittcr  ure  atlachrd  to 
the  bony  walls  along  the  line  of  their  convexity,  and  the 
periosteum  i»  thickened  along  this  line,  Additional  support 
15  fillordcd  the  semicircular  canals  by  bands  ol  connective 
tissue  u'htcb  pass  from  the  outer  wall  of  the  membranous 
channel  to  the  osseous  walls. 

E^^rding  the  microficopical  siructurc  of  the  itiembrnnous 
Ubyrinlh,  it  may  be  descnbed  as  made  up  of  a  Jramt^wcirk  of 
crunnecttve  tissue,  the  cnii^^r  snrbce  being  covered  by  ci  reflec* 
tie n  o(  the  endothelial  layer  which  lines  the  bony  lalnrinih. 
The  lining  of  the  irregular  cavity  is  of  much  greater  interest, 
since  it  constitutes  the  special  end  or^n  ot  the  auditory 
ner\'e< 

T^  Sa<€ui<  and  UtricU. — Upon  the  internal  suWace  of  the 
saccule  and  utricle,  in  ilic  region  corresponding  to  their  at- 
l:tchment  to  the  bony  vestibular  wall,  there  is  a  mound  or 
p:ipilla  which  encrtnn^ht-*  ^i>mewh;it  upon  ihe  litmc-n  of  ihc 
CAvtly.  This  papilla  is  called  the  niiicula  ^uu^tica.  »nd  is 
formed  by  the  ag^rcfiittion  of  the  cells  which  form  the  lining 
of  the  ftpaoCr  the  epithelium  changing  from  the  polygc'nal 
pavement  variety  to  the  cuhoidal,  and  then  to  the  cylin* 
drica)  form  a«  it  approaches  the  region  of  the  mncula,  The 
papilla  itsell  '\%  covered  by  a  specialised  efMihelium.  the  cells 
Appearing  under  twi>  forms,  Hlher  as  cili^ited  or  hair  cells,  or 
as  supporrirg  cells  placed  between  those  before  named.  The 
iiUjTporling  cells  have  Luge  nuclei.  ^\v\  arc  either  tiiljuidal  be- 
low nc^ir  the  base,  sending  n  delicate  procc^  to  the  surface. 
or  they  are  fusiform,  the  nucleus  lying  near  the  centre.  They 
terminate  in  elongated  processes,  one  of  which  lies  upon  the 
surface  oi  the  papilla,  the  other  passing  to  Che  basement 
oiembrane- 

The  hair  celh  are  elongated  protoplasmic  ma»es,  each 
with  an  ovoid  bafic,  from  which  the  body  gradually  lapent  to 
a  cofistricled  portion  called  the  neck,  just  below  the  superior 
extremity:  above  this,  the  cell  again  becomes  broad.  From 
Ihc  free  extremity  oi  each  cell,  ten  to  twelve  cilix  pru;eci 
into  the  cnritj:  these  arc  called  the  rtuditory  hairs.  Ac- 
cK>rding  to  Kaiser*  whone  description  I  have  most  cloEely 
followed  here,  the  lK>dr  ui  each  hair  cell  \t  completely  sur- 
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rounded  by  a  dclicntc  envelope,  farmed  by  the  expansion  ot  the 
axis  cylinder  of  a  sinf^le  nerve  Abhila,  although  the  axis  cylinder 
crinnot  tie  traced  with  certainly  into  Uie  cell  body.  The  sur- 
face of  the  m:LCL]lu  aLUttieu  constitutes  the  membraiia  limttant; 
ihis  13  reticular  in  strucinrf?,  and  ihnjugh  its  spaces  the  audi- 
tory hajr§  project.  In  hardened  s[jcciincns  the  auditory  haii% 
are  usually  mfltlcd  ingrthcr,  add  the  in;icula  appears  lo  be  cov- 
ered by  a  finely  fibrillaicd  g:clatinous  substnncc,  in  which  some 
oJ  the  ciliary  processes  can  be  made  out.  Lying  between  the 
ciJiw.  upon  the  surloce  oi  the  macula  we  lind  an  aggregation 
oi  minute  crystals— the  otoUihs—apparemly  imbedded  in  the 
structureless  covering  of  the  mound.  The  agglutination  of  the 
auditory  hairs  is  probably  due  to  changes  cfTecled  in  the  eo- 
dolymph  by  fluids  used  in  hardening  the  specimens.  The 
macula  acustica  of  the  utricle  and  saccule  are  identical  tn 
structure.  In  the  ampullae  similar  papilla  are  found,  and  are 
here  called  the  eristic  acusticEe.  The  cristfe  acustictc  arc 
smaller  than  the  macular  acusticaLr.  their  hair  cells  are  abo 
less  developed,  and  the  individual  cilise  can  not  be  made  out. 
In  hardened  specimens  the  apex  of  the  crista  has  the  same 
structureless  appearance  a*  that  of  the  macula,  the  homo- 
geneous substance  surmounting  it  being  here  called  ihr  en* 
pula-  The  appearance  is  probably  due  to  the  action  of  the 
hardening  fluids  upon  the  cndolymph.  The  meinbranouj^ 
canals  arc  lined  with  polygonal  pavement  epithelium*  and 
present  at  various  portions  of  their  course,  a  papillary  struct 
ture.  No  nerve  elements  have  been  traced  to  the  interior  o( 
the  canals. 

T/r/  Mfm^iifii^us  Ci?ififfa  &r  Scu/a  M^dia- — This  passage  \% 
joined  to  the  saccule  by  ilie  canalis  reuniens  Hensenii,  and 
cx^nsists  of  a  membranous  tube,  triangular  oi»  cross  section, 
inclosed  between  the  membrane  of  Rcissncr  above,  and  ihe 
rocmbrana  basilaris  below.  Its  outer  wait  is  formed  bv  the 
endothelial  lining  ot  the  bony  cochlea.  At  its  lower  extremity 
the  canal  terminates  in  a  blind  pouch  at  the  round  window, 
the  c^cum  vcstibuli,  the  basilar  membrane  completely  shut- 
ting it  off  from  the  vestibule.  The  superior  blind  extremity  is 
called  the  lagena.  The  superior  and  inferior  walls  are  formed 
by  a  continu;ilion  of  the  divergent  lips  of  the  osseous  spintl 
Limina«  each  of  which  l:>ccomc5  membranous  after  (he  division 
of  the  bony  partition  into  two  plates^  and  extends  to  the  op- 
posite bony  wall  of  the  cochlea.     The  inferior  membranous 
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lII  or  flnor  ift  c;lM:^[^  ihr  nirmbr:imi  t»»*Uns.  At  tbc  sulcus 
epiralis.  the  basibr  mcmbrfiac  becomes  uiucli  thickened,  form- 
g  the  lirabusIaminGCspiiati^or  crista  spiralis.  Thi^scpar^tc^ 
two  Ijfj*,  the  iiirrow  thus  formed  bcirg  cnllcd  the  ^lIcos 
is  intcrnus.  This  groove  is  lined  with  cuboidal  cpiihc- 
If^  ceU>  which  pass  upward  lo  the  vestibubr  lip.  The  basilar 
membrane  strclcheit  from  the  lympanic  lip  oJ  the  crista  spira- 
lis lo  the  spinil  ligamt-nt;  ii  is  made  up  of  tighily  sireichcd 
IranAvcrse  fibres*  the  length  of  the  successive  fibres  Incre;i^ 
ing  from  the  base  of  the  cochlea  to  the  apex.  The  ijmpiinic 
surface  of  the  mcmbraiia  ba^laris  is  ctivcrcd  with  polvi:onal 
pavement  epithelium  continuous  with  the  lining  oi  the  .^ca[a 
t^-mpani. 

The  epithelium  of  the  upper  surface  of  the  basilar  mem- 
ne  Is  cuboidal  for  a  short  distance  be^rond  the  sulcus  fipl- 
lis  internum;  the  cells  then  become  successively  columnar, 
and  farther  outward  undt^r^o  certain  changes  (to  be  de> 
nbcd  later),  ajt  a  result  of  which  there  appears  to  be  a  ridge 
long  the  surface  of  the  basilar  mcmbiTine,  Closer  inspection 
Ahows  ttiat  this  ridge  is  really  a  series  ol  arches*  Beyond 
is  ridge  the  cfilts  again  become  cuboidal.  This  longitudi- 
d^,  which  is  continuous  alon^  the  central  portion  of  the 
membrane  from  the  round  window  10  the  la]{:cna.  ap. 
pears  as  a  papilla  in  a  vertical  ^eclion  of  the  cochlea,  and  it 
called  the  papilla  acusiica  or  zona  tcct;i  of  the  membrane: 
the  4)utei  porlitin  i%  called  the  zona  peciinata,  and  the  iiuier 
e  zona  perforata.  The  epithelium  oi  the  rona  perforata  U 
boidal  and  pierced  with  nerve  fibres  which  reach  it  by 
itssing  outward  from  between  the  lips  01  the  osseous  iamina. 
Where  it  joins  the  zona  tecta  the  cells  become  columnar,  and 
are  called  the  inner  supporting  cells.  Next  to  these  if^  a  sin- 
gie  row  of  elongated  cells  terminating  above  in  ciliar :  these 
ore  the  inner  hair-cells.  Beyond  ihe  inner  liair-cells  tie  the 
inner  rods  of  Corti»  which  rise  from  the  basilar  mcmbriine> 
and  form,  with  the  outer  rods,  an  arch  called  Corti's  arch. 

This  arch  can  be  plainly  seen  in  microscopic  specimens  (:^ce 
¥i^.  24)  when  the  sections  nrc  made  perpendicular  to  the  basi* 
lar  roembraDC,  since  it  cjcie^ds  throu;:hout  the  entire  length  of 
the  cochlea.  These  successive  arehe«  form  a  closed  passage 
or  tunnel  from  the  lowest  portion  ol  the  cochlea  to  its  apex, 
covering  over  the  portion  of  the  membrai^a  b.isilaris  between 
the  bases  of  the  inner  and  outer  ni[1v     The  inner  n)d«  arise 
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from  a  broad  base  ami  cxieud  upward  and  outward  at  an 
&aglc  of  about  mxIv  c3cgrr«.  ImmcdUtcly  above  the  ba^e 
the  cells  become  narrow,  trnnspnrcnl,  *-»nd  structureless ;  ihcy 
terminate  in  n  club-shaped  upper  extremity  or  head,  which  is 
hollowed  out  on  its  outer  aspect  for  the  reception  of  a  corre^ 
spoTidinff  rounded  process  upon  ihe  outer  rod^.  From  the 
head  ol  each  inner  rod  a  process  extends  honzontnlly  inward, 
separating  the  adjacent  hair  cells.  The  outer  rods  arc  more 
DLimcroua  than  the  Inner,  and  ni;ike  nn  single  of  about  forty- 
five  degrees  with  the  bnsil.ir  ;ncmbranc :  they  arc  longer  than 
the  inner  rods,  but  of  t^c  5anic  shape,  and  their  club-shaped 
heads  fit  into  the  articular  process  upon  the  outer  surface  of 
tlie  head  of  the  corresponding  inner  rod.  The  outer  cells 
being  greater  in  number  than  the  iimcr,  each  member  of  the 


bpiiotb  ;  "*£.  Mciubmuc  uf  CorLi  ,  n«  Sulcus  hiUriLua  ;  ii,  Inucr  kuppoiTinf 
cells;  u,  Inner  reds;  iA,  Ennct  l]alr-cr]]--k ;  ^'-J^.  OuLfr  hai]^<v1I«  ;  a,  Dn- 
terr'i  flcHi :  >U.  Swpponmg  telle  of  Htnsen  ;  f*,  Kctve  librvn ;  «*-■■,  ^A  K»rr« 
tttirei  lohflir^elU;  Tf,  Na?1'i  (pi»  :  wA,  tnfi\  tA.  S«cklnr  mvmbr*ne;  A>.  Spiral 

lattcr  scries  supports  two  or  three  of  the  external  fibres  o( 
Corti.     Beyond    ihc  outer  rods  there  arc  found  Irom  thrc< 
to  five  rows  of  hair-ccIls.  of  the  same  general  structure  as 
those  observed  in  the  20Da  perforata.     They  ris«,  however, 
almost  perpendicularly  frnm  the  basilar  mf^mbrane,  thus  leav<- 
ing  a  space  between  the  oulcr  rud^  and  llie  iiuicr  row  of  hair 
cells,  known  as  Nuel's  space.     The  rows  of  outer  hair-cells 
arc  scpjiratcd  frotn  each  other  by  the  cells  of  Dciters,     These 
arc  broad  at  their  base,  but  narrow  as  they  approach  tlic  sur-  ^^ 
face,  and  are  marked  nlcng  their  mner  border  by  a  bright  ^| 
line  which  runs  the  entire  length  of  the  cell  from  the  tipper  " 
to  the  lower  eictrctnity.    The  upper  extremity  of  this  bright 
Hoc.  called   the  supporting  fibre,  terminates   in  a  delicate 
lamella  or  phahnx:  the  cimtiguous  phabngcs  form  by  t\ 
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a  reticular  nifmbriine,  through  thtf  fnter^licP*  of  which 
tcr  Imir-tJt^lk  |>nijrrK     nrv'i>nil  thr  rrWs  tii  Dcitrrs  the 
epithelium  ag;tin  becomes  columnar,  forming-  the  outer  su|>* 
porting  cells,  beyond  which  it  rcAunic*i  gradually  the  form 
louiicl  in  the  zona  pcctinuta. 

The  membrjina  rcticubris  is  formed  by  the  union  of  the 

habn^es  of  the  supportinij;  fibres  of  Deiiers'a  cells;  its  outer 

Umit  is  poorly  delir*r<l-     It  |>a«!4e»  inward  fmm  the  Inner  row 

riciLers'H  cell«  to  ihe  stimrnil  of  Ci.inr^3irc;h,  to  which  it  1% 

Iiachct], 

TA^  Jftmirantr  p/  Cprti.  tr  MftHhrana  T^toria. — This  H 
A  gelatinous  membrane  arising  from  the  upper  border  of  the 
sulcus  spiralis  intcmus.jii^tbctowihcatiachmcnl  of  Hcissncr's 
membrane,  and  extending  nutw;Lrd,  ov<-r  the  papilla  ncusticnt 
vond  the  outer  row  of  Deitcrs's  cells ;  it  ib  intimately  con- 
ccted  uiih  the  hnircells,  but  in  exacilv  what  manner  is  still 
mooi^l  question,  Tht»  h:iir  celk  are  ^uppnsed  to  be  the 
ci;iUfcd  end  organ  of  the  cochlear  nerve;  the  nerve  fibres 
v\s  through  tile  jrona  pn  foraia  as  uakml  axis  cvliuders,  and 
ve  been  traced  bv  KaH*  to  the  interior  of  the  inner  hair 
cells.  Delicate  fibrilEn:  also  cross  beneath  the  arch  cil  Corti. 
d  have  been  traced  to  the  outer  of  Deitcrs's  cells  and  (o 
c  outer  hair  celtf  which  they  probably  enter,  although  this 
not  certain. 

Having  described  the  p<?riph<-ral  termination  of  the  au- 
itofv  ncrvr,  wr  will  ne\l  fi»ll*iw  ils  fibres  backward  to  tlic 
ain  trunk. 
From  the  ci>chlcar  hair-cells  the  filaments  paw  inward  be* 
^twccnthc  lavcrsoi  the  osseous  spiral  limira.  re<4i]me  their  me- 
ullntcd  layer,  and  unite  to  form  the  cochlear  branch  of  the 
ftiiditrirv  nerve  in  the  tubulu£  centralis  modioli.     Where  the 
tibre^  ol  distribution  radiate  from  Che  central  trunlc  within  the 
odiolus  a  ganglionic  enlargement  is  found,  called  the  spjrjl 
ni»Uon.     From  the  crisi.t  acuHiIcie  and  macuW  aciislTCit 
L'  nerve  filamenls  pass  ihn}ugh  minutt'  (orannna  in  ihe  walls 
the  bonv  labyrinth.    The  nerve  filaments  unite  to  form  the 
siibular  branches  of  the  auditory  nerve,  the  fibres  Irom  the 
cctite  lorramg  the  inner  branch,  those  Irom  the  utricle  and 
puUa  of  the  external  and   superior  canals  the  supenor 
ranch,  and  those  from  the  ampulla  of  the  posterior  canal  the 
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inrerior  branch.    Thrsc  foramina  constitute  the  macula  crt 
brosa  of  the  fovea  5i>hcTica.  and  fovea  cUiptica. 

The  Blood  Supply  of  the  Labyrinth  (Plate  V).—  TM^ 
ArUrKS.—Jhc  blood  supply  is  dcnvcd  Irom  the  internal  audi- 
tory arieryj  a  branch  of  the  basilar.  Tlie  artery  accompanies 
the  auditory  nerve  to  the  labyrinth,  where  it  divides  into  two 
branches,  ihc  one  supplying  the  vestibule  and  semicircular 
canaK  the  other  following  the  LochlL^ar  branch  of  the  nLTve  1i> 
the  cochlea,  where  minute  vessels  pass  outward,  forming  ati 
nncrial  plexus  for  the  supply  of  the  membranous  cochlea.  The 
minute  vessels  radiate  from  the  larger  arterial  twigs  toward 
the  outer  labyrinthine  walls  of  the  scala  ve^tibuli  and  scala  tym- 
pani,  but  are  most  prominent  in  the  walls  of  the  scala  vestibuli. 

ne  Vatts^ — The  veins  follow  the  same  general  course  a» 
the  arteries,  the  smaller  branches  uniting  to  form  three  main 
channels — the  \^{n  of  (he  cochlear  ai|ucduct,  the  vein  of  the 
aquacducrtus  vest:buH<  and  accasionallj  a  third  vessel  is  fouud. 
the  internal  auditory  vein,  although  this  is  the  least  cgnM^nl 
branch- 

The  vein  of  the  aqufeductue  cochleae  passes  through  the 
cochlear  aqueduct  to  the  internal  jugular.  The  vestibular  vein 
joins  the  superior  petrosal  tinus.  leaving;  the  labyrinth  through 
the  aqu;ieductus  vestibnii,  while  the  internal  auditory  vein  ac- 
companies the  artery  of  the  same  name  and  empties  into  either 
the  transverse  or  inferior  petrosal  sinus. 

The  tL-nnirial  branches  oi  the  venous  channels  anaslomose 
freely  with  one  another,  forming  spiral  plexuses  or  loops.  In 
general,  it  may  be  said  that  the  blood  current  enters  the  laby* 
rinth  upon  one  aspect,  and.  instead  of  forming  a  complete  cir- 
cuit and  finding  an  exit  in  the  same  region,  passes  out  on  the 
opposite  side  of  the  labyrinthine  cavity,  the  chief  avenue  of 
venous  discharge  from  the  cochlea  being  the  vein  of  the  coch- 
lear aqueduct. 

Botritechcr*  describe^i  a  capillary  Iwig  running  along  the 
tympanic  surface  of  the  basilar  membi^ne  under  the  arch  of 
Corti,  which  he  calls  the  vas  spirale  of  the  cochlea.  Its  ci^ist- 
cncc  has  been  denied  byBerthold.+  and  Sicbenmann-t  Eichlcr* 

■  Aivh.  filf  Ohrenhtilk.  "vol,  miv,  p,  i- 
f  Schw3TU*'i  lUndb-  der  Ohrenheili:..  iSqj,  \o\.  \,  p.  711, 
t  Ar(h>  Air  OhrcnliciElu,  vo],  iicjtv.  p.  115. 
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Tiaa  made  important  investigations  upon  this  *ubjcci.  Irom 
wbicti  it  Kcro^  probable  that  the  capillary  spiral  plexus  is 
formed  by  the  cochlear  vesseb  both  in  the  sulcu.^  int^mus 
and  upon  theiympanio  surf^LCc  oi  ihc  basilar  membrane  be- 
neath the  arch  of  Corti.    The  spiral  plexus  is  particularly 
prominent  in  the  lower  turn  oJ  the  cochlea.     A  soniewhnt 
^miJar  anasiomosis  exists  alio  in  the  lignn^rntum  spirale, 
f       According  Lo  SiehciHiiaim*8  invcsllgatiors  the  iiitcfiial  au- 
ditory arte  r>'  usually  divide  into  three  branches — the  ccch- 
i4car.  vestibular,  and   vcstibulo-cochlcar— the  pnriiculnr  pop 
mens  supplied  by  each  branch  beinp  sufficiently  indicated  by 
their  respective  names.     The  particular  manner  tn  which  the 
trunk  divides  Is  of  but  small  practical  import;ince.  but  we 
should  remember  thai  the  blood  aupply  of  the  lower  turn  of 
the  i:uchlea  i%  much  more  abund;tnE  ihan  that  of  the  upper 
portions  of  the  spiral. 

If  a  vertical  section  is  made  through  the  cochlea,  it  wili  be 
found  that  the  arterial  trunks  he  chiefly  in  the  walls  of  the 
scala  vc3tibult,  as  already  mentioned,  while  the  venous  ch^n- 
oels  arc  mostly  confined  to  the  walls  of  the  scala  tvinpaniK 
This  arrangement  is  shown  diagram maticaUy  in  Plate  III, 
from  which  it  will  be  seen  that  the  arterial  capillaries  pass 
Into  the  vem^us  in  the  region  of  the  ligamenlum  sjurule. 

Thc  Auditory  Ncrrc  iPhitc  Vl>-— -The  auditory  nerve 
trunk  constitutes  the  portio  mollis  of  the  older  anatomists, 
and  if*  given  off  from  the  medulla  at  the  posterior  border  of 
ic  pons  Varolii.     It  arises  Irom  two  roots,  the  lateral  or  an- 

ior.  constituting  the  vestibular  nerve,  while  the  internal  or 
lOSterior  fibres  form  the  cochlear  portion. 

T^  Cctkltar  Nrrvt^ — The  posterior  root,  called  also  the  in< 
•mal.  constituUng  il^c  cochlear  ncn'e<  arises  from  a  large- 
celled  nuciear  mass  in  the  merUiIbi  (the  anterior  or  veiitral  nu- 
cleus) and  from  a  smaller  aggregation  ol  cells  lying  to  the 
.frutct  side  of  this,  the  lubcrculum  acusticum.    From  the  vcn- 
'tral  nnclcus  of  each  side  two  bundles  ol  hbrcs  are  given  off, 
one  of  which  is  of  Large  si2c  and  passes  to  the  oHvar)-  body  of 
the  opposite  side,  the  other,  of  smaller  dimensions,  to  the  olivary 
body  of  the  same  side.     The  crossed  fibres  by  their  decuisa- 
Eion  constitute  the  corpora  trapc:;nides,  a  name  applied  on  ac- 
'«ount  oJ  ihc  peculiar  .-appearance  which  they  give  to  a  section 
of  the  medulla  in  this  region.     Frnm  eitch  nlive  four  sets  uf 
fibres  aregivcnoS.   The  largcrnurabcrpasslolhc  postcriorol 
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the  corpora  quadrigcmina  through  the  lillet,  a  small  bundle 
passes  lo  (he  spinal  cord,  a  ihird  passes  to  the  region  of  the 
abduceDs  nucleus  and  communicates  with  ii.  while  a  foLiiih 
bundle  oi  tibres  passes  to  the  cerebrum.  Fnjoi  ihe  Tubc^ruu- 
lum  ocusticucn  a  small  bundle  of  fibres  crosses  the  median 
line  to  the  opposite  lillcl,  uniting  with  those  which  pass  be- 
tween the  olivary  body  and  the  posterior  ol  the  corpora  quzid- 
rifj^emina  ol  this  side. 

To  recapitulate  briefly,  mosl  of  the  fibres  from  either 
cochlear  nerve  pass  lo  the  opposite  side  ol  the  brain  through 
the  trapp2oi(t  bcxiies  to  the  nppusilc  i>live^  then  through  the 
fillet  to  the  ptjslerior  qu^-idri^rmiiial  bod)',  accompanied  by  a 
few  filaments  from  the  tubcrculum  acusticum,  A  small  pro- 
portion of  the  fibres  in  the  cochlear  nerve  in  question  do  not 
cross,  but  pass  to  the  cortical  centres  oJ  the  corresponding 
side  of  the  brain  through  the  olive  of  this  side.  The  cour&c 
of  the  fibres  from  the  corpora  quadrieeminn  has  not  been  defi- 
nitely made  out,  although  the  position  of  the  nuclei  in  the 
medulla  and  ihe  decussation  of  the  fibres  has  been  verified 
by  physiological  experiment.  After  entering  the  corpora 
quadrii^emina  the  fibres  are  supjioscil  lo  pass  lo  the  poste* 
rior  third  of  the  internal  cnpsulc.  and  Irom  there  to  the  Krst 
and  second  temporal  convolutions,  this  being  the  auditory 
centre  in  the  cortex  according  to  the  most  recent  investiga- 
tions. 

Thf  Vt-itibnlnr  Nerve. — The  vestibular  nerve  arises  from 
the  internal  or  dorsal  nucleus,  close  to  the  vagus  centre,  but 
superlicjnl  To  this.  Branches  originating  in  ihis  collection  of 
nerve  cells  cross  the  rnph^,  embracing  in  their  course  ihc 
nucleus  of  the  sixth  nerve  and  pass  to  the  cerebral  cortex. 
although  the  exact  course  which  they  follow  is  undetermined. 
A  large  fasciculus  extends  to  the  cerebellum,  pnssing  hr&l 
through  the  pons,  then  the  vermis,  and  finally  terminates  if* 
the  corresponding  cerebellar  hemisphere  and  in  that  of  the 
opposite  side.  The  dorsal  nucleus  communicates  with  the 
spinal  cord  through  a  fasciculus  which  passes  downward  and 
inward  between  Ihc  olivary  bodies, 

Besides  the  cochlear  and  vestibular  roots,  the  auditory 
trunk  contains  a  bundle  of  fibres  which  emerge  between  the 
roots  alrecidy  described.  These  arise  from  an  aggregation  of 
cells,  called  Deiters's  cells,  lying  in  the  medulla  between  the 
anterior  nucleus  and  the  olivary  body-    The  branches  of  com- 
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luunicaiJon  with  Ihe  other  nuclei  of  the  eighth  ncrvc  and  with 
other  cerebral  conlres  are  untleterraincd. 

\Vt' thus  appreciate  the  cnrnplesity  oJ  the  central  portion 
of  ihc  ;4cou^ic  apparatus,  and  may  T^ali;c  what  manifold 
cau?i0C5  nuiy  cx)*t  for  imp.iirraeiil  or  |icrvcrsiori  ni  funrriim. 
U'e  m\i5t  bear  in  mind  that  ^ny  disturbance  of  audition  ot 
Dcrvous  origin  may  be  variously  located  at  any  point  bclwccn 
the  cochlea,  which  represents  the  end  or^an  of  the  auditory 
nerve,  and  the  fir^it.  and  second  temporal  convolutions  of  the 
cerebrum^  which  represent  the  conical  auditory  area.  The 
fibres  from  the  cochlea  of  cither  side,  according  to  our  deticrip- 
tioii,  p3«  thruuj^h  the  cochlear  nerve  to  the  vcninil  nucleus 
and  lc>  the  tuberciilum  acn^iicuni.  mo^t  of  the  fibres  p:issiu^ 
to  the  superior  olive  of  the  o[)po»itc  »ide  thiough  the  corpora 
trapc/oidc<4,  and  then  to  the  corresponding  posterior  quadri- 
gcminal  t>ody  throue:h  the  fillet ;  thence  to  the  posterior  third 
o:  the  internal  capsule^  and  thence  to  the  hr»t  and  sectmd 
tcmporat  convolutions.  A  smaller  cotlcclion  of  fibres  irom 
the  anterior  or  ventral  nucleus  pa&scs  to  the  olive  of  the  same 
iide,  through  the*  tntpe/oid  l)odv  snd  to  the  curtieal  area  of 
ibis  side,  followirg  a  courve  similar  to  that  pursued  by  the 
fibres  from  the  opposite  olivary  Uidy ;  from  iliis  oljiary 
focidv  other  fibres  pa:v*i  to  the-  <:crebelhjm,  lo  the  .spinal  cord, 
ind  to  the  abduccns  nucleus. 

The  portion  of  the  cochlear  nerve  terminating  in  the  tuber- 
eulum  acusticuin  vends  a  few  decussating  fibres  lo  the  ogtpo- 
»itc  fiUct,  its  only  other  com nuini anion  being  that  alTorded 
by  its  Immediate  protjmity  to  the  anterior  nucleus. 

The  vestibular  nerve  twig*  amalgnniale  into  a  trunk,  which 
tcrminttteift  in  tlte  iuTcrn^il  or  «hirsal  nucleus*  fnmi  which  fibres 
\wvi  to  the  spinal  cord,  to  the  ccrebcllikr  hemisphere  ot  the 
i&mc.  and  to  that  of  ihc  oppiisile  ^idc,  and  probably  to  the 
opposite  cerebral  hemisphere.  The  communication  with  the 
ctrcbellum  is  the  most  extensive,  nnd  this  poniun  of  the  brain 
coo3tJtti<e«  the  important  lermiDus  of  the  vestibular  branch 
of  the  auditory  rrunlc. 


CHAPTER   IL 

THE   PHVSIOl/JCV   OF  THE   EAR. 

In  order  to  understand  the  manner  by  which  sound  per- 
ception l3  effected,  it  will  be  well  to  recall  the  physical  prin- 
clples  involved  in  sound  production  and  iransmis£ion. 

Sound  is  :i  mode  of  motion  produced  by  the  vibration  of 
matter  Vibrations  arc  transmilleJ  to  ihe  organ  oi  heitring 
thrnngh  any  clastic  medium.  U  the  vibratit^n^  succeed  e-ach 
other  at  regular  intervals  and  with  sufficient  rapidity  ihcy 
aflcct  the  car  collectively,  rather  than  as  scparaie  impulses, 
and  produce  what  is  known  as  a  musical  sound.  II  the  im- 
pulses arc  irreijularly  repeated,  or  if  the  interval  between 
each  h  of  considerable  duration,  the  impression  constitutes 
a  noi»e,  each  act  of  transmutation  of  energy  into  motiori 
producing  an  ellect  upon  the  receptive  centres.  When  the 
ImpuUes  follow  each  other  at  a  rate  of  less  than  si^ctci^n  per 
sccnnd  they  are  observed  singi}' ;  but  if  at  a  greater  nipfdity, 
the  sound  becomes  musical  and  continuous.  According  as 
the  rale  of  vibration  is  slow  or  rapid,  the  note  is  of  low  or 
high  pitch,  until  linally  the  vibrations  follow  each  other  so 
rapidly  that  the  ear  no  longer  appreciates  them.  From  this 
we  see  that  the  car  po&^esses  certain  limits  of  perception  for 
musical  sounds,  between  which  all  regularly  recurring  vibra, 
tions  impress  the  organ  in  a  certain  definite  way.  Those 
limits  arc  called  the  tone  limits  of  the  car.  and  i<ingc  fnim 
about  sixteen  double  vibrations  per  second  To  thirty-two  thou- 
sand ftvc  hundred  double  vibrations  per  second. 

It  will  be  understood  that  the  figures  given  represent  the 
average  limits  only,  in  certain  instances  the  lower  limit  being 
somewhat  below  the  one  given,  while  the  upper  limit  may  be 
higher.  Quite  distinct  from  the  pitch  of  a  note  is  its  intensity 
or  loudneiss;  this  depends  upon  the  acnplitude  or  extent  of 
each  individual  vibration.  Although  depending  upon  entirely 
different  physical  conditions,  pitch  find  intensity  are.  to  a  ccr- 
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t^io  extent,  related,  ^incc.  as  tbc  vibration!!  fncrcaflc  \n  num- 
ber, the  space  traversed  duHnjt:  c^ch  auii  of  lin^c  by  ^  vibr;tt- 
ing  body  must  be  less.  We  quite  unconsciously  prove  the 
truth  of  tbis  statement  when  wc  remember  tJ^at  we  associate 
liMjd  sounds  with  hi^h,  shrill  notei;,  wbile  tlie  rever>^c  is  true 
otf  tones  of  the  lower  [jortton  u\  the  register.  In  other  words 
a  given  force  will  ]»roJuce  n  more  inteiific  sound  U  it  acts  upon 
a  bi>dy  bk  such  a  iiimuici  as  tu  (irtHluLc  uiiilecalar  vibraftons 
rather  tb;in  vibnidona  <h  jw^ijj^. 

l-or  convenience  in  recording  the  various  rates  of  vibratbn, 
a  liitt'mz  fork,  or  other  soundin].:  body  makinj^  sixteen  double 
vibrations  per  ^cond  (V.  D.),  ujay  be  adtcd  C-^ ;  one  making 
double  this  number  oJ  vibrations  would  be  called  C-' :  the 
two  notes  diRrring  from  rath  orhvr  by  an  octave.  This  divi, 
M(m  of  ihr  nmsiLLtl  scaler,  should  Ljt-  leineinliered  ;is  iiiilicalirig 
that  when  two  nuisiciil  notes  differ  Unm  cich  othrr  by  an 
octave  the  rates  o\  vibr^ition  arc  as  two  to  one, 

]n  the  ubove  wc  have  considered  simple  vibrations  only; 
but  it  is  to  be  remembered  ihsit  a  note  is  seldom  he^rd  ab- 
soliileiy  pure,  but  is  accompanied  by  tonc£  of  higher  pitch  in 
the  musical  scale.  These  are  calkd  overtones,  and  they  n^odify 
tilt  character  of  the  fundamental  note.  These  overtones  give 
ihe  Uidividuality  or  qmiliiy  lo  the  various  inslrumentsu^cii  in 
an  orchesira.  and  enable  us  lo  distinguish  whether  a  given  note 
is  sounded  upon  a  wind  or  string  instrument.  These  har- 
monics are  much  irorc  prominent  in  the  lower  divisions  ol 
the  scalCn  and.  as  will  be  seen  when  we  come  to  spe.ik  of  ihe 
functional  examination  ol  the  ear.  arc  to  be  borne  in  mind* 
since  by  their  percepiion.  in  place  of  the  fundamental  tone 
erroneous  deductions  may  be  drawn- 
Sound  waves  arc  propagated  in  any  medium  surrounding 
a  viSraling  body  at  r-il<^s  varying  wilh  the  ileuHJIy  of  ihe 
n>edium.  The  rale  of  iransmissinn  is  greater  in  solids  and 
liquids  than  in  gases.  In  gaseous  media  the  rate  of  trans- 
missioci  of  sound  is  in  inverse  proportion  to  the  density  ol 
the  gas. 

We  are  now  prepared  lo  study  the  action  of  the  transmit- 
ting mechanism  of  the  ear  from  a  physiolcglcal  standpoint, 
^^ng  in  mind  thai  this  portion  of  the  organ  subserves  ihe 
irpose  simply  of  conducting  aL-rtnl  vibrations  to  the  end  or- 
in  of  the  auditory  fier\-e.  which  anatyiics  thein,  so  that  each 
lividual  note  produces  certain  specilic  effects  upon  the  re- 
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cept1v«  cenires.     Wc  next  coiu^ider  the  ui^   of  the  vaHouS 
portions  ai  ih&  conducUng  mrchiinUm, 

The  Auricle. — Tlic  auricle,  rtprcscnifng  ihcoptrn  end  of  a 
funnel.  LiiUccl^  at^riul  vibratioEis  mii]  cliic^cls  ihtni  iriii>  tht;  cx- 
tcrndl  meatus,  [ts  angle  ol  Mtachmcnt  to  the  skull  and  the 
variations  in  contour  cncouDtcrcd  in  diticicnt  individuals  no 
doubt  exert  slight  influences  upon  sound  perception,  but  this 
(act  may  be  practically  disregarded  in  man,  and  the  auricle 
may  be  removed  without  seriously  interfering  wiih  the  func- 
tion of  audition.  Among  the  lower  animaU  the  auricle  playi 
a  v^ry  important  part  in  [he  sense  of  hearing,  being  mnvahle, 
and  capable  of  assuming  v,iriou*  posicions  from  volition  or 
reflex  aclioD  in  order  better  lo  collect  aiirial  vibrations  from 
dillercnt  points. 

The  External  Meatus,— The  externa!  me;itus  constitutes 
a  tube  through  which  the  sonorous  impulses  are  conveyed  in- 
ward toward  thelabyHnth  with  undiminished  intensity.  Even 
if  this  tube  is  very  ^mall  in  its  deep  portion,  the  function  oi 
audition  may  be  but  liille  impaired,  the  oscillalions  in  the 
column  of  air  being  transmitted  with  undimimshed  inlcnsity. 
If  the  narrowing  takes  place  at  the  orifice  o(  the  meatus, 
acuteness  of  hearing  is  much  diminished.  This  condition  1% 
occasionally  found  in  the  aged  in  whom  ihc  ti&sucs  have  un- 
dergone a  certain  amount  o(  atrophy,  resulting  in  the  collapse 
of  the  superior  wall  of  the  cartilagjnousmeatus  to  such  an  ex- 
tent that  it  lies  in  contact  with  ihe  inferior  wall,  completely 
occluding  the  canal.  Occasionally  the  tragus  is  abnormally 
developed,  and  projects  backward  over  the  mouth  of  the 
canal  in  such  a  manner  as  to  oHer  an  obstruction  to  the  en- 
trance of  the  sound  waves.  This  condition  also  renders  the 
hearing  iess  Acute. 

As  mentioned  in  a  previous  chapter,  the  external  auditory 
meatus  is  not  directed  horizontally  inward,  but  the  cartilagi- 
nous and  osseous  portions  join  at  ^n  obtuse  angle  both  in 
the  hori^onial  and  vertical  plane^  The  cartilaginous  canal  is 
directed  ui^ward.  backward,  nnd  inward,  while  the  osseous 
portion  extends  forward,  downward,  and  inward.  Where  the 
cartilaginous  meatus  joins  the  auricle  the  posterior  wall  pre- 
sents a  deep  fossa  or  depression,  and  the  antero-inferior  wall 
ol  the  bony  canal  close  to  the  membmna  lympnni  exhiblt^t  a 
somewhat  similar  feature,  In  the  cartilaginous  canal  this 
excavated  portion  acts  with  the  auricle  lo  collect  the  craves 
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of  sound  and  direct  them  into  the  meatus  while  by  the  hol- 
lowing: out  of  the  antcro-iiilcrior  wnW  ot  tiic  deeper  portion  ol 
the  meatus  the  surface  prc:»CTitc<l  i»  parabolict  from  which 
rejected  waves  are  directed  almost  perpendicularly  upon  the 
drum  membrane,  ^iiice  the  meatus  is  a  clo^d  tube  it  neces- 
tarily  pos&e««e&  a  Cundamental  note,  which,  according'  to 
Gad,*  lies  in  Ihc  lourlh  accentii:it«d  ociavp,  representing 
about  4.056  V.  S.  The  eflcci  of  ihe  re&iinanl  acilon  of  itii- 
cAnal  upon  audition  is  practically  inappreciable,  it»  primary 
note  lying  beyond  the  limit  of  (he  conversationztl  voice.  When, 
however,  the  middle  car  b  filled  >>Iili  iluid  or  the  drum  mem- 
braoe  is  much  thickened,  the  resonant  action  of  the  canal 
becomes  more  marked  and  is  demon&tr^^ble-  This  is  nUo 
true  when  ibc  meatus  is  closed  with  the  finger  or  occluded 
by  a  foreign  body^  the  ImpHgi^ned  coUimn  of  air  under  the^e 
conditions  being  set  in  vibrstion  thrnngh  Ihe  medium  of  the 
Cianial  U>ri(Ts. 

Tbc  Membrana  TynipanL — This  structure  acts  at  once  as 
a  protective  septum  to  the  parts  lying  within  the  middle  car, 
and  a&  a  mccitiinLcal  device  for  the  reception  oi  ftonorouK  vi- 
brations, which  are  then  transmitted  through  the  agency  of 
the  Oftgicular  chain  to  the  perilymph,  being  brought  into  rela- 
tion with  this  Huid  by  the  foot  ]>late  of  the  fiiapes.  The  ad- 
vantage  gained  depends  upon  the  relatively  large  surface 
which  the  membrana  tympani  presents  1:1  cnmp:irison  wfih 
that  of  the  fool  pUfe  of  the  slapcv  Any  imphisr,  there* 
(ore.  acting  upon  the  membrane  is  transmitted  to  the  stapes, 
at  which  poittt  its  power  ia  much  aui^mented.  The  drum 
tnerabranc  it  u^^^ually  spoken  ol  as  a  ten^e  hbrous  septum.  ;ind 
bencc  should  possess  a  fundamental  note  peculiar  to  itself. 
The  fact  h.  however,  that,  owing  to  the  arrangement  of  the 
radiating  and  circular  hbrcf;  of  the  lamin:i  pnipria,  its  mode 
of  altarhmrnt  to  the  malleu<i  handle,  ifv^^  oblique  po^^ition, 
and  the  relaxed  condini>n  of  Us  upper  portion — the  niem> 
bmna  i1aL-cida<^)tH  fundamental  note  excrctse>  but  an  un- 
important influence  upon  the  sense  of  hearing,  ll  therefore 
transmits  notes,  varying  greatly  in  pitch,  with  equal  facility 
ftod  without  the  acx:enruation  oi  any  particular  tone,  a  phc- 
noHKnon  whkh  would  neccs5arily  occur  fl  the  membrane 
ttaelf  possessed  a  fundamental  note,     Thiit  imp;irti;il  transmts* 
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aion  oJ  sfiund  waves  which  impinge  upon  it,  without  rcfcrcni 
to  thvir  pitch  depends  chictiy  up^n  the  dispOBiiion  of  the  cir- 
cular and  HLdiating  fibres  in  its  corncctivc-tissiic  layer  The 
circular  fibres  serve  to  obliterate  any  resonant  aciitm  whEch 
might  rf-%iilr  from  ihe  nidialing  lihrcs  liriiTg  thrown  into  T^ytn- 
pathetic  vibrniion.  In  the  Kinie  way  the  handle  o(  the  malleus 
aids  in  cuttii;^  ufT  the  overtones,  acting  as  a  load  npon  the  vi- 
bniting  membrane  .ind  preventing  the  accentuation  of  any 
harmonic.  The  umbiHcation  of  this  diaphiagm  at  the  umbo 
possesses  a  meclunical  advantage,  a  force  acting  upon  it  being 
increased  in  intensity  as  iiis  transmitted  to  the  malleus  handle, 
while  the  distance  traversed  by  the  m:inubniim  is  correspond- 
ingly dimini^^hL-d. 

The  Ossicular  Chain. — The  alternate  conditions  ol  conden- 
sation and  rarcfnction  brought  about  by  a  sounding  body  arc 
transmitted  to  the  labyrinthine  structures,  after  impact  against 
the  drum  menibrane,  thnnigh  fhcu'^sicnlar  chain.  The  outer 
mctnbcr  of  thi^  chain,  the  malleus,  15  attached  to  the  membra- 
na  in  the  mcinner  already  described,  while  the  innermost  os- 
sicle, tlie  *iapes,  is  in  contact  w\i\x  the  labyrinihine  fluid  ai 
the  oval  wimlow,  Hclrnholtir  *  has  shown,  from  the  physical 
laws  governing  ihe  transmission  of  sonorcnifk  vibiaiions,  us 
ihc  dimeiisioits  of  the  i>s.sicles  arc  so  minute  in  comparison 
with  ihc  length  of  the  waves  which  they  transmit,  that  they 
may  be  considered  as  acting  cw  m^st^ — that  is,  each  component 
of  the  chain  acts  as  a  single  oscillating  particle  ot  iuBnitcsimal 
dimensions,  rather  thnn  as  a  solid  body  the  molecules  of  w*hich 
are  in  a  state  of  vibration.  Viewed  in  thi*  manner,  we  bare 
^o  deal  wilh  a  system  of  levers  through  which  a  force  applied 
at  ihc  tip  of  the  in.illeus  ads  vipon  ihe  st.ipes  with  increased 
energy,  hut  with  a  corresponding  diminution  in  the  ^pjicc 
traversed  in  a  unit  of  time>  As  the  result  of  experiment,  the 
same  nuthort  found  that  any  force  acting  upon  the  lip  of  the 
manubrium  was  augmented  one  and  ft  half  timc^  at  the  incudo- 
Slapedial  articulation,  the  extent  through  which  the  tip  of 
the  long  process  of  the  incus  moved  being  diminished  two 
thirds. 

The  preceding  remarks  regarding  the  lever-Hke  action  of 
the  ossicles  refers  only  to  (orces  tending  to  displace  the  mal- 
leus inward.     It  will  be  remembered  that  in  describing  the 
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Tflf^mcnts  of  the  tympanum,  it  was  staled  that  rhe  anterior 
anJ  jvj*tt^rior  ligamt*nl*  t-'cjoislituled  th<^  ;\vis  band  ol  the  maK 
lcus»  this  bone  bring  supported  at  their  points  of  insertion 
into  its  neck,  and  rotating  about  an  iiuiiginary  IUip  passing 
throuifh  thcM:  points  and  the  tympanic  aUuchmcnts  of  the 
ligaments  as  an  axis*  The  peculiar  structure  ol  thctnallco- 
iiKudn)  articulation  must  also  be  borne  in  mind,  the  articular 
surface'  of  the  head  of  the  malleus  being  in  contact  with  the 
laddle-shctped  articular  sturface  of  the  incus.  ThiH  articuLir 
*airfa(:p  i\  [inividE'cl  wilh  a  tootklJkc  pnijcclion,  scj  that  when. 
ever  the  mauubriuinof  the  malleus  moves inwatd,  with  a  cljii- 
sequent  outward  movement  ol  the  head,  thi&  motion  is  trans- 
mitted to  the  incM5»  and  by  this  ossicle  conveyed  to  the  stapes. 
If,  however,  the  tip  ot  the  mamibrium  is  drawn  outward,  the 
Coothlike  proces^^  of  the  incus  no  Uin|;cr  engages  the  mal- 
leus, and  the  articular  surfiiccs  of  the  ossicles  become  se pa- 
^^  rated.  From  this  it  follows  that  the  stapes  is  but  slightly 
^ftdispUi-^t'd  outw^nl  umler  ihete  condftlonii.  The  practical 
^^Bmportance  of  this  will  be  seen  at  once  whrn  wr  remember 
^^kow  frccjuenlly  the  lyrapaoic  cavity  is  suddenly  filUd  with 
^^pir,  cither  by  accident  or  design,  causing:  ^n  extensive  out- 
^^w.ird  di^plncemL'nt  ol  the  membrana  tympani.  H  the  articu- 
lar surfaces  remained  in  contact  under  these  conditions  the 
effect  would  be  to  draw  the  stapes  from  the  oval  wiu- 
<low.  The  long  arm  of  the  Iifver  abuve  dtscriberi  extends 
from  the  lip  of  the  manubrium  to  the  shi>ri  process  of  the 
ru4.  whik  the  point  of  iraiiauiission  of  force  to  the  stapes 
ici  in  Ibis  line  it  the  tip  nl  the  long  procc»  of  the  incus. 
Tiic  relative  lengths  ol  these  two  arms  is  in  proportion  of  three 
two.  and  the  mechanical  advantage  gained  is  in  the  same 
rnlio-  The  movement  of  the  stapct  is  not  riirecily  inward, 
but  rather  in  an  oblique  plane,  the  ossicle  being  rotated  nboul 
Itt  lovrer  and  posterior  border.  MoitoD  fn  this  oblique  plane 
rcsttlts  not  rwily  frr^m  the  peculiar  position  of  the  oval  win- 
dow, but  Also  from  the  manner  in  which  the  incus  is  llxed  to 
the  tympanic  wall,  an  inward  excursion  of  the  malleus  carry- 
ing tl«!  long  process  upward  and  inward  at  the  same  time. 
The  obliquity  ol  the  plane  in  which  the  ossicles  arc  placed 
cauftcft  a  slie^lit  movement  forward  in  addition  to  the  dts 
plfleemenl  described,  the  rc^tilfant  motion  imparted  to  the 
stapes  t*eing  .1  rotation  about  its  posterior  and  inferior  bor- 
der*.    The  capsular  ligament  of  the  malleo-incudal  articula* 
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UOD  p)ay&  aa  imiiurtant  i>art  in  the  proper  performance  of 
the  (unction  od  (his  joUii.  II  thii*  ligament  is  relaxed,  the 
articular  surface  of  the  malleus,  insirad  of  being  held  closely 
agaJpst  ihe  crorrespondlii^  surface  of  the  focus  and  engaging 
the  tocith'sh^ipcd  prccc^^  ul  the  jirticuliir  facet,  h  drawn 
away  from  the  saddlc-sha^pcd  articular  surlacc  of  the  incua, 
and  causc:^  but  slight  movement  oi  ihc  ossicle.  This  condi- 
tion would  intcrEcrc  particularly  with  the  transmission  of 
those  Dotes,  the  wave  leiif:th  of  which  was  relatively  coa- 
^derable— in  other  word»,  the  lower  notes  of  the  regifter. 
Too  great  tension  of  the  capsular  ligament  interferes  with 
free  oscDlationol  the  osMcular  chain,  and  con&ec)uetit1y  with 
the  prrvper  tntn^mis^iim  oi  %inind  wuves^,  pariiculaHy  ihosr 
of  low  pitch,  lligb  notes,  dcmaodiag  but  little  displacement 
of  the  tranarniltin^  mcchanhtm,  are  relatively  \cka  interfered 
with  by  anomalies  in  the  tension  oJ  the  tympanic  ligaments. 

It  is  inlcrcsling  to  note  here  the  experiments  of  Politacr* 
re;C;arding  the  effect  produced  l>y  notcft  of  various  pitch 
upon  the  excursions  <*f  the  ossicular  chair,  ll  was  demon- 
strated that  the  o<>ciilafion«  of  ihe  ossicles  wrre  Icrss  extensive 
(or  very  low  uotcft  tlian  for  those  of  tiic  middle  portion  oF 
the  scale.  When  the  pitch  was  very  high,  however,  the  am* 
plitude  of  the  ossicular  vibration!^  vas  again  diminished.  The 
weighting  of  the  ossicular  chain  interfered  with  the  trans* 
mission  of  low-pitched  sounds,  while  the  higher  ones  were 
transmitted  practically  without  interference.  As  stated 
above,  although  pitch  depends  upon  the  rate  of  vibration 
and  intensity  upon  the  extent  of  each  Qscilhiion,  a  certain 
relation  must  t-xitt  between  ihem,  as  i«  provcij  by  the  weli- 
Icnown  fact  to  which  Gad  t  calls  attention — that  of  two  notes 
liounded  with  the  saiUL"  inlcnsiiy.  the  Itiglier  will  seem  thtf 
louder.  The  importance  of  these  circumstances  can  not  be 
overestimated  in  their  bearing  upon  pathological  conditions 
of  the  conducting  apparatus,  since  the  result  of  clinical  ob- 
servation agrees  with  that  of  physiological  experiment,  show- 
ini;  that  in  affections  of  the  transmitting  mechanism  alone, 
Ihe  impairment  of  function  occurs  first  for  sounds  ol  very 
Inw  pitch,  thcr  upper  nntes  bring  transmitted  with  a  fair  dc* 
gree  of  accuracy- 
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The  T/ropaoic  Muscles.-- Wc  have  comkitrcd  ubovc  the 
part  placed  by  tlic  ossicles  alonc^  without  regard  to  the  ac- 
tion  of  any  muscles  which  might  modify  their  response  to 
a^ria]  vibrations.  It  is  necewary,  however  to  bear  in  mind 
t))uL  in  ;iddilion  U>  tlif-'ir  ligamtrnluus  supports,  ihHr  ^ciion 
is  modilicd  by  two  muscles— the  tensor  tynipaui  and  the 
stapedius.  Tlic  arutomical  chaia(;tcmtics  of  these  have  al- 
ready been  described. 

The  tensor  tympam  muscle,  acting:  alone,  would  lend  to 
draw  the  ossicles  inward  and  upward,  crowdin^^  their  articu- 
lar surfaces  together  and  tardng  ihe  fi>ot  plate  of  the  stapes 
into  the  ova)  window.  This  displacement  would  of  necessity 
render  ihc  niembnina  lympani  mnjt*  rensc;  hence  the  name 
o(  the  mujscle,  although  it&  aclinn  in  this  dircctirjn  U  of  but 
little  piacucal  impui-tance. 

The  action  ot  the  atapcdiufl  is  antagonistic  to  that  of  the 
musck  just  described ^  since  by  its  conlracMon  the  stapes  is 
drawn  out  of  the  ov;il  windoiv  fay  rotaiinpj  upon  the  posterior 
Riar^n  of  the  foot  plate,  with  the  effect  of  reducing  the  ten- 
iLEon  uf  the  labyrinth tnt*  tluid.  It  is  probnble  thai  one  of  the 
chirf  uses  of  these  muscles  is  to  protect  iho  bbyrjnih  from 
the  injurious  cQeciA  of  hmd  souudN  or  of  the  sudden  conden- 
sation of  air  in  the  meatus  From  Any  cause.  Since  rhcy  act  in 
opposite  directions,  they  increase  the  clnsticity  ol  the  ossicu- 
lar chain,  the  out:  ^uardin^  the  labyrinth  from  sudden  pres- 
sure from  without^  while  the  other,  by  crowding  the  ossicub 
logcther,  militates  ^igainst  any  outward  displacement  of  the 
c^ssicles  from  any  Increase  in  imralymparic  pressure.  One 
value  of  this  action  i*.  ut  jfnard  the  capsular  ligament  of 
the  malleo-incudal  articuhitiijn,  the  fibres  of  which  would 
400II  become  stretched  by  repeated  condensations  of  air  in 
the  tympanic  cavity  if  it  were  compelled  to  .sustain  the  entire 
pressure. 

Tbe  Muscles  of  tbc  Eustachian  Tube— In  order  that  the 
fnembnins  lympani  may  act  j^imply  as  a  transmitter  and  coK 
Urctor  of  at^rial  ribnitions  of  various  lengihs>  it  h  essential 
that  its  normal  tension  shall  not  be  interfered  wilh>  An  ;ibsQ- 
Iniely  coosiaiU  tension  of  this  membrane  can  exist  only  when 
the  atinosphcnc  prcMurc  is  the  same  on  cither  side.  To  pre* 
serve  thisequilibriuni.  the  cavity  of  Ihc  tympanum>  tinder  nor- 
oaal  conditions  communicates  Irecly  with  the  outer  world 
through  the  Eustachian  tube.    Owjnff  to  the  fact  thai  the  aD< 
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terior  and  infenor  w^i\&  of  the  membranous  (portion  of  the 
passage  arc  formed  almosi  entirely  of  fibrous  usitie,  the  an> 
lern-posleru)r  witllsarein  comaci,  except  along  the  root,  where 
the  patency  is  preserved  by  the  hcioV-shaprJ  pracrss  of  the 
cartilaginous  plalc.  Atlhoii^li  llir  jihysical  coridiliuiis  adcnil 
of  the  canal  rcmmiting  patent  in  this  MliKition,  it  i»  probAblc 
that  the  mucous  membrane  lining  the  passage  is  so  loosely  ap- 
plied,  that  even  here  the  Jumcn  is  practically  obliterated 
when  the  parts  are  at  rest,  but  that  slight  change*  in  pressure 
sutiFicc  to  render  the  tube  permeable  in  this  portion.  This  h 
particularly  true  if  the  iniraiympanic  pressure  is  increased, 
a^  air  passes  mure  easily  from  ihe  tyn>|xii]uni  through  the 
tube  fhan  in  the  opposite  direction^  It  is  comparatively  un- 
important whether  in  ceiiain  cases  the  canal  is  patent  while 
the  parts  arc  al  rest.  Since  the  aeration  of  the  tympanum  is 
accomplished  through  the  action  oi  its  attached  muscles,  the 
part  played  by  them  in  audition  is  one  of  great  importance. 
It  will  be  remembered  that  the  tensor  palati  and  the  levator 
palati  arc  in  relation  wiih  the  rtbro-canibginoiis  portion  of  the 
Etistachinin  passag^e,  iht  former  arising  itL  part  from  its  ante- 
rirtr  WhiU,  while  the  latter  passes  bciiealh  ihe  membranous  lloor 
along  the  inferior  border  of  the  posterior  cartilaginous  walL 
Contraction  of  these  muscles  increases  the  caliber  of  the  tube, 
the  tensor  drawing  the  anterior  wall  and  the  cnrtilaginous 
hook  forward,  while  the  belly  of  the  levator  is  augmented  in 
volume  during  contraction  and  presses  the  inferior  and  pos- 
terior walls  upward,  diminishing  the  diameter  of  the  canal 
from  above  downward,  but  m;iking  it  more  patent  As  both  of 
these  muscles  are  bnjughi  inio  play  during  fhe  act  of  deglu- 
lition,  the  removal  of  the  ait  within  the  middlr  ear  must  of 
necessity  lake  place  so  frequently  that  the  equilibriiim  ol  the 
mcmbrana  lympant  is  not  disturbed.  Tcraporarv  variatioflis 
in  pressure  are  undoubtedly  compensated  !or  bv  the  action  ot 
the  stapedius  and  tensor  tympani  muscles.  When,  owing  to 
atrophyof  the  tubal  muscles  or  to  obstruction  of  the  lumen ol 
the  caual  from  swelling  oi  ihe  lining  membrane  or  from  the 
presence  of  secretion,  the  pnssage  remains  closed  f*^r  a  con- 
siderable period,  rarefaction  of  the  air  within  the  tympanum 
is  the  resulL  This  is  brought  about  by  the  absorption  of  air 
into  the  blood  circulating  in  the  lining  membrane  ot  the  rnid- 
dlc  ear.  and  by  the  greater  facility  wilh  which  the  air  passes 
from  the  tympanum  than  in  the  opposite  direction.    This  re- 
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duction  in  pressure  wilhin  the  middle  car  allows  the  mem- 
brana  tympani  and  ntuchcd  ossicuUr  chain  to  be  iorccd  in* 
ward  by  the  pressure  ol  the  atmosphere,  crowding  the  stapes 
into  the  oval  window. 

The  Labyrinth.— The  physiology  of  the  bbyrinth  divides 
itsdf  into  an  tnvcsnjfation  ol  the  function  of  the  vestibule,  the 
cochlea  and  the  semicircular  c;inah- 

nf  CochUa. — The  cochlea  is  that  part  of  (he  internal  ear 
9pccialiJE«d  for  the  analysU  of  sonorous  vibrations.  Through 
its  agency  each  component  of  any  complex  ^(jund  aflccts  one 
portion  of  the  tcrminul  fibres  af  the  auditory  nerve.  These 
vari04;sstiTDuU  arc  agmn  combined  in  the  higher  nerve  centres, 
and  arc  interpreted  us  characiemiic  of  some  particular  vibrat- 
ing body,  and  henc«  from  educniiun  enable  us  to  judge  of  the 
conditions  under  which  they  were  prodnced.  To  effect  this 
separation  <if  the  complex  ai^Hal  vibrations  I  he  uitdnlalions  are 
tmnsmilled  by  the  conducting  mechanism  toacolumn  o[  fluid, 
the  perilymph.  Hccollecting  the  anatomy  oJ  the  parts,  iL  will 
be  remembered  that  the  cochlear  perilvmpliaiic  »pace  is  di- 
vided into  two  chnnnelfi  lying  one  nbove  the  other,  communi- 
catin<7  at  the  apex  of  the  spiral  by  a  narrow  passage,  the  bcli- 
coirema,  and  separated  from  each  otiier  by  a  se]Jium  which  is 
partially  tjweous  and  in  part  membranous.  The  niembranotis 
portion  incloses  between  its  two  layers  a  channel,  triangular 
on  cro!wseetjon.  the  membmnrnis  cochlea.  This  canal  is  an 
elongated  blind  pouch,  and  i^  hUcd  wiih  endulymph  in  which 
float  the  ultimate  bbrcs  ol  Ihc  auditory  nervc- 

Thc  upper  cochlear  canal  communicate*  with  the  vestibule, 
while  the  lower  is  shut  oEf  from  the  middle  ear  by  the  mem- 
brane ol  the  rcmnd  window.  The  membranous  cochlea  termi- 
nates  at  its  superior  extrrmil)  as  a  blind  sae,  while  bflow  it 
join%  the  s;lccuh^  The  IliKir  of  this  luf^uiliraiirnis  lube  bi't^ins 
at  the  upper  part  of  the  round  window.  The  pcnlymphniic 
s^pacc  ihrough  the  aqucductus  cochlcic  communicates  with 
:hc  subarachnoid  lymph  ^pace,  while  the  endolymphatic  chan- 
nel, throuc-h  the  aqueductus  vestibuii,  opens  into  a  sac  be- 
tween the  lajcrs  of  the  dura  mater  TKc  probability  of  the 
communication  between  this  durat  pouch  and  the  lymph  chan- 
nels ol  the  dwni  h^is  alrraily  bren  disni>.>ed- 

ACHal  vibrations  comnmnicatcd  to  the  stapes  produce  a  fluid 
wave  in  the  f>crilymph.  each  intvard  excursion  uf  the  ossicle 
pushing  the  column  oi  Huid  before  it  through  the  scnla  ves- 
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libult,  thence  through  the  hcticolrcma.  and  finally  through  the 
scala  tympani  to  'he  round  window,  the  membrane  of  vrhich 
is  pushed  oulwarc)  inin  ihc  tympamim  to  l"<ii|h n^.iEc  for  tlie 
inward  motion  at  the  vrslibiiW  Dpenin^,  Sjiii:;:  liw.  lahyrin. 
thine  wall)*  arc  rigid  in  every  other  situation,  and  irom  the 
well'knovTTi  physical  bw  that  Huida  src  incompr<r»Hiblc.  this 
motion  of  the  perilymph  i5  impossible  unlc!^«  the  membrane 
of  the  JcDC^tra  rotunda  is  clnstic.  The  clastic  partition  sepa- 
rating thefic  two  channels  modifies  to  an  extent  the  conrrc 
taken  by  this  wave  in  the  perilymphatic  fluid-  This  srptum, 
conditing  of  two  layers,  the  space  between  being  filled  with 
flniE;!  of  the  snme  density  as  the  jierilymph,  permits  of  the 
transmissioTk  of  the  wave  motion  from  the  upper  to  the 
lower  channel  vvith<jul  necessitating  its  passage  through  the 
hclicotrcma.  It  is  evident  that  the  struclures  within  the 
mcmbmnous  cochlea  must  suffer  some  disturbance  of  equi- 
librium from  the  pa^ii^af^e  of  tliis  fluid  wave.  An  impul^ 
causing  the  inward  motion  of  the  stapes  is  communicated 
to  the  perilymph,  which  in  turn  exerts  n  pressure  upon  the 
basilar  mivnhrane;  ihi*  elastic  septum  ySt'Uls  fo  the  pressure 
in  hH;;il]tiff?;  varying  rnxurding  to  the  pitch  (or  r-ile  of  vibra- 
tion) of  the  particular  rote  sounded.  The  depression  iif  the 
basilar  membrane  at  any  given  poiJtt  censes  a  change  m 
position  in  the  structures  resting  upon  it;  these,  it  will  be 
remembered,  ore  the  hair  cells  and  the  rods  of  Corti.  It  b 
probable  that  the  haircclls,  by  the  friction  of  their  ciliary  pro- 
ce^es  against  the  reticular  membrane  or  against  the  rods  o( 
Cnrti,  transmit  these  impulses  through  the  nerve  filament* 
which  ihey  contain.  u>  the  rcce^jtive  cenlres  of  ihe  brain. 
Since  ihc  endcjiymph  and  perilymph  are  underequal  pressure, 
u  fact  which  has  been  proved  by  the  investigations  of  0*t- 
mann.*  it  follows  that  all  vibrations  of  the  perilymph  will  not 
pass  the  entire  length  of  the  scnla  vestibuli  and  through  the 
bclicotrcmA  before  exciting  similar  waves  in  the  fluid  of  the 
scala  tympani,  but  will  pass  directly  through  the  two  layers 
of  the  tnembranous spiral  lamina  at  any  point  where  the  resist- 
ance Js  less  lh;m  that  which  must  be  overcome  by  rhe  pa&sage 
of  the  wave  through  the  hclit:ntrcma.  The  fact  that  the  di* 
amctcr  ol  this  communicating  channel  is  much  less  than  that 
of  either  the  scala  vestibuli  or  Ghc  scala  tympani  incrca&cs  il» 

•Arch-  IBr  Ohnnh«ilk.  vijL  nxxW,  p.  35, 
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resistance  in  this  direction  and  tavors  the  pa&sa£;coi  the  irave 
rough  Ihc  ciasUc  septum  dividmi;  the  scalxe.  The  inlerior 
elta  of  this  partition  16  the  memhrana  basilaris,  a  tissue 
c^tculated  from  its  structure  to  b<"  r:i*ily  ;iffcctccl  by  changes 
in  prwsure.  luvcatigatioi)  show*  thai  tlic  jjaralld  Ahrew  of 
the  mcmbninc  arc  AhortcM  in  the  lowc%t  jiiirl  of  the  c^nal* 
and  gr*idually  increase  in  length  ns  the  spiral  asccnd3H  The 
ortcr  hbrcs  at  the  base  ot  the  cochlea  will  jlcld  10  the  prcs- 
re  caused  by  vibrations  of  short  wave  length,  or  those  cod> 
cemed  m  the  produclion  of  the  highest  notes  of  the  scale, 
hilc  the  slower  oscillations  of  the  low  rotes  will  travel 
ward  the  apex  of  the  cochlea  before  di!*p];u:ing  the  basilar 
mcmbnine.  Araromicnl  strticiure  and  physical  laws  render 
il  probable*  thcreftire.  thai  ihc?  htwesl  turn  ui  tht?  c:fK;hh-':L  is 
concerned  in  the  perception  of  the  high  notes  of  the  scale, 
while  the  upper  turns  icivc  f<fr  the  recognition  of  the  deeper 
sounds.  Thc>c  deductions  have  been  conlirmcd  by  the  phys* 
iological  cxpenmcnts  ol  Baginsky.* 

It  seems  probable  thai  the  baf^ilar  raembrane  is  the  portion 
of  the  auditory  apparatiis  designed  (or  the  analysis  and  per* 
ccpdon  of  musical  notes  as  originally  suggested  by  lien- 
sen,  and  that  the  ro(N  of  Oirti  ;ire  not  directly  concerned  in 
thb  process,  as  llehiihi^lt/  a!  i'lrsl  believed. 

It  is  quite  probable  that  these  rods  serve  to  damp  the  vibra- 
tions of  the  membrana  ba&ilaris,  and  to  restrict  ihcm  to  limited 
portions  for  individual  notes,  [he  ttbres  ol  the  b^istliir  mem- 
brane vary  in  length  from  .041  milLimc-tre  at  the  base  of  the 
cochlea,  to  ,495  tnillimetre  at  the  apex.  In  number  they  vary 
from  13,0001020,000-  Ir  i*  evident,  theiefore,  that  (he  [jer- 
ccplion  of  the  slightest  vari^ticm  in  the  rates  of  vihrjiion  can 
theorrlicaliy  bejieretjved  ;  [iracricallypdifFercncesof  one  sixty 
fourth  of  a  tone  can  be  recognired  by  the  trained  car ;  in  the 
higher  registers,  differences  ol  halt  a  vibration  per  second  c*tn 
di.ntinguished  by  skilled  musicians. 

Nothing  has  beerr  said  in  the  preceding  pages  about  the 
inPuenee  exerted  t:pon  the  transmission  of  fluid  waves  by  the 
mmunication    between    the    endolymphatic    and    pcrilym- 
atic  ch;mneK  and    the   tnlracniniul    lymph   spaces.     It  is 
bable  that,  owing  to  the  smatl  cidibre  of  the  conununJcat- 
canals,  the  friction  of  the  fluid  is  so  great  that  their  prcs- 
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cncc  is  no  protection  ag^aiost  a  auddcri  iiicrcaac  in  tension 
o(  the  lul>>T  in  thine:  fluid,  sudden  aupnc-nlation  in  |>rc99tii~e 
being  compcnsalcc!  (or  by  Ihc  elastic  sq^tum  covering  the 
round  windoiv.  When,  however,  the  incrcaec  in  pressure 
within  the  labyrinth  is  very  slow,  such  as  would  result  from  a 
chronic  process  wifhin  the  niiddhr  c-nr  wilh  llic  prfkhiciion  nf 
DCW  connectivc^tissuc  elements,  cn)wding  the  slaprs  siowlv 
into  the  uval  window*  il  is  (iml^ablc  th^t  The  equilibrium  of 
the  Ubyrinthinc  Auid  would  be  prc5crvcd>  in  part  at  least,  by 
its  passage  into  the  intmcranicil  lymph  spaces, 

The  perception  ol  musical  notes  by  the  agency  ol  the 
cochlea  has  been  considered  tirsti  nn  account  of  its  complcst' 
iiy  ;  but  it  must  l>e  remembered  thai  the  tnaculx  of  the  sac- 
cule and  urricle  and  the  cristas  of  the  am  pull*  als<i  cimtiiin  the 
terminal  filamenls  of  iHl-  eighth  nerve.  It  is  probable  lh;*i 
noihcs  and  perliaps  al^o  certitiii  musical  sounds  arc  perceived 
here.  UwfHild  alsrtscem  that  these  ilrncturcs  arc  particularly 
dcs^ncd  for  the  rccepli^>n  of  vibrations  of  grtat  amplitude, 
which  are  interpreted  as  sound,  but  that  complex  sounds  are 
not  fully  analysed  here,  aUhough  certain  vamiious  in  pilch 
are  recognised.  The  otoliths  are  found  here  and  prevent  ttK> 
extensivtr  citairsions  of  the  cilia?:  their  prpsencc  in  these 
regions  alone  rather  acids  weight  to  the  theory  that  (his  |Kit- 
tion  of  the  labyrinth  iMfc%igned  Uir  the  reception  of  vibnttions 
of  considerable  amplitude,  whether  occurring  as  musical  notci 
or  following  each  other  irrc^^olarly,  giving  the  impression  of 
a  noise.  It  ^eem^  certain  that  the  ultimate  analysis  ot  musical 
tone*  c:in  only  talcc  place  in  the  cochlea ;  and  hence,  from  the 
anatomical  structure  of  the  parts,  the  musical  notes  whose 
perception  would  be  first  interfered  with  in  any  involvement 
of  ihr  Inbyriuth  following  a  pathcT!i>gii:al  pri:ices^>  wilhlii  ihi? 
lympaiium  should  lie  those  pcrt-civcd  by  thi^  busilar  mem. 
brane  at  the  lowest  part  of  the  cochlea,  or  that  portion  close 
(o  the  tympanum^  Clinical  experience  supports  this  view, 
since  in  secondary  labyrinthine  affections  wc  find  thai  de- 
fective perception  for  the  highest  notes  of  the  scale  is  an  CJirly 
symptom. 

Tfitr'  Semin'rcuhr  Canais. — From  e!Kperimen1&  upon  ant 
fuaK  ;uiil  frtini  clinical  ob^crvnilous  it  is  supposed  th.it  the 
semicircular  canals  are  cnncrrnrd  in  m:u'nl,iiuing  the  equilib' 
hum  of  the  body,  and  in  recognizing  any  departure  from  this 
condition.     How  much  this  function  contributes  to  the  nbil- 
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iiy  to  jud^c  oi  the  locaiioa  from  which  a  given  sound  Conner 

can  not  be  deiermmecl,  but  it   i*  probable  that  fht?  po^iifori 

which  rhc  ht-rrnl  jisNurTit"Sv  in  trrdc^r  that  tlic  car  may  receive 

the    maximum   imprcssiao    of    tlic   sounding    body,   conveys 

to  ihc  perceptive  ccnlrc,  tlirotigh  the  agency  of  the  scmtcir- 

cular  omals,  a  ccrlitin  stimulus  which  enables  the  listener  to 

locate  ihc  approximate  position  ot  the  sounding  body.    He 

ccntJy  Ewatd"  haa  attributed  to  the  semicircular  canats  the 

power  oi  interpreting  :t  si^th  special  sense,  which  he  denomi- 

oaccs  as  the  muscular  sense  or  muscle-tonus,  holding  that  the 

percrplicjn  and  maltttenanctf  of  stable  equiHbriuir  are  rcgu- 

latcd  by  the  semicircular  canals  through  this  special  sense. 

Such  a  claim  is  difl^cult  to  conlrovcrl.    Any  change  in  muscle- 

tonus  must  disturb  the  ecjuilibrium  ol  the  body  to  a  certain 

debtee,  and  this  in  turn  would  depend  for  its  appreciation 

upon  the  integrity  o£  the  semicircular  canals.     That  these 

portions  of  the  internal  ear  are  the  perceplive  organs  ot  the 

siith  speci:it  sense  ha^.  not,  1  think,  been  coijclusively  proved. 

The  EflPect  of  Changes  within  the  Middle  Ear  upon  the 

Labsrrinth. — Since  ihcUbyrinlkioe  fluid  issepiirated  from  the 

lymjiauic  cavity  by  an  claMic  membrane  at  the  round  window 

MXid  at  the  oval  window  by  a  movable  usneous  septum,  the 

ioot-plate  ol  the  stapes,  it  lollows  that  changes  in  the  tension 

ol  the  ossicular  chain,  dtic  to  relaxation  or  contraction  of  the 

tUstic  structures  within  the  middle  ear,  must  causae  variattont 

ol  prcs&tjre  in  the  bbyrintbine  lluid.    Shortening  ol  the  os^ 

licutar  Ifgament^  and  of  the  tensor  tyrapani  muscle  will  effect 

^Au  change :  or  the  same  rrvutt  mighl  \k'.  Iiroiighl  jbotiT  liy  a 

Hirdaction  of  the  nir  within  the  tympanttm,  the  teuMon  then 

Dciog  increased  by  ihc  atmospheric  pressure  without.     Any 

lorce  itcting  to  displace  the  fool-plate  oi  the  stapes  inward. 

<3iacs  ft  similar  displacement  ol  the  labyrinthine  fluid  and  an 

tivard  excursion  of  the  membrane  at  the  round  window,  tiie 

iitai  to  which  this  membnme  is  moved  outward  depending 

its  eljLSticity>    Any  sudden  increase  in  pressure  must  be 

i»ted  for    by  a  corresponding   displacement   of    rhi* 

bmclU.  fiince  the  frirtiim  iif  rhe  fluid  against  chtr  walls 

"the  narrow  aqueduct  us  vesiibuli  and  ativicductus  coc1i]e;v 

tid  prevent  an  outward  flow  tn  this  direction,    H  the  prcs- 

*u  iDftinUined  lor  a  considcrabic  time,  a  gradual  outflow 


R^iMV'  Vt/imuuh.  M^l  dcr  iCnJtirf.  <!«  Titrv.  Oclavu.   WJcibndfiii,  1^91- 


1 


62       THE   ANATOMY  AND   PHVSIOI.OUY  OF  THE   KAR. 

of  Huui  thmit^h  ihcf«t  channeU  wouhi  undoubtedly  take  place* 
and  (he  ctniJlibnum  woulil  be  restored. 

Dczold*  has  shown  that  ibc  cxcur^on^  nf  ihc  intmbnnc 
oi  the  round  window  arc  four  times  as  extensive  as  those  of 
the  foot-plate  ol  the  stapes,  in  rcspotwc  to  any  givca  lorcc  di*- 
placing  tJic  biter  inwsrd.  The  nr^^a  ot  the  »tApedial  foot-plate 
is  grcalor  than  that  of  the  membrana  ivmpani  secondoria,  and 
hence  displacements  of  this  latter  structure  must  be  corre- 
spondingly more  extrnsivc. 

Whf^n  wc  Clime  la  cuiisider  the  rfTect  iif  c:ondensaHnn  and 
rarefaction  of  ihc  air  in  the  tympanic  cavity  upon  the  Ichmud 
of  the  lab} -rinlhinc  fiuld.  the  mechanism  of  the  malleiMnciid.il . 
articuhition  must  be  borne  in  mind,     The  effect  of  increased 
aJirial  pressure  within  the  tympanic  cavity  would  naiurally  bo 
to  force  the  drum  membrane  nutward.     This  outward  move- 
ment would  b<:  participated  in  by  the  ni^iUeus,  and  through 
it»  articulation  with  the  incus  would  be  communicated  to  tbit 
OSsicicT  which  in  turn  wtjuld  cause  an  tmlward  movement  of 
the  stapes,  willi  a  reduction  i>f  the  pressure  within  the  laby* 
rinih.    From  the  peculiar  construc^tion  of  the  mallco-incudaL 
joint,  very  extensive  outward  excursions  of  the  manubrium 
cause  a  separation  ol  the  articular  surfaces  ot  the  ossicle,  and 
the  stapes  is  displaced  outward  to  a  comparatively  slight  de- 
gree a-s  compared  with  the  excursion  of  the  membrana  tvm- 
pani.     The  mcmbrana  tymp;mi  has  but  little  elasticity,  owing  ^ 
to  the  peculiar  structure  of  the  Umina  propria,  and  after  th«tf 
maiimnm  outward  displacement  has  takfu  place  il   forms  a 
rigid  wall     Beyond  this,  any  increased  pressure  withhi  the 
tympanum,  due   to   the    introduction  cither  of  air  or  fluid, 
causes  an  augmentation  ol  labyrinthine  tension,  the  cavitv  be- 
ing closed  on  all  sides  by  riijid  walls,  with  the  exception  of^ 
those  portions  of  the  inner  walls  occupied  by  the  oval  and^| 
round  windows,     Thi*  Increased  pressure  acts  upon  both  the 
fooC'plaieoJ  the  stapt-s  and  the  mentbraua  tymp^ni  sccondaria, 
sfuce  they  constitute  the  areas  of   least  rcsislance,  imd  their 
inward  (liNj^laccmeiil  is  opposed  only  by  the  normal  tension 
of  the  labyrinthine  fluid,  which  is  slightly  less  than  that  of  the  ^ 
normal  atmospheric  pressure.     When  the  pressure  within  thcfj 
tympanum  i;;  increased  by  artificial  means,  or  as  the  result  of 
patlioiogical  processes,  and  the  cavity  has  attained  its  great- 


*  PoUlier,  l^rbuchilu  OhrenheiLk-,  \Vi«n.  1S93,  p,  ^ 
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Mt  dimensions  by  the  maximum  displacciti^nt  of  ibe  mem- 
brana  tympani  outwaril*  tSe  ntxl  rcii^ult  i*  a  Hispbcpment  of 
the  nicmbnin;i  tymp.ini  scmtidari.!  iind  nf  ihr  foot-plate  ol  the 
sUipcs  inward,  incrc^asing  tLc  teuton  of  ilic  perilymph.  The! 
morcmcnt  of  the  stapes  toward  the  vestibule  is  permitted  by 
ihe  Mfparation  ot  the  articular  surfaces  oi  the  malleus  and 
Itkus.  The  changes  in  the  endolymphatic  pressure  are  the 
same  as  iho&e  in  the  perilymph.  This  explains  the  phenom- 
enon [ibserved  Jrequenlly  after  nveMnflation  of  the  tym- 
panum, functional  examinatior  indicating  increased  laby- 
rinthine tension  iii  \\nic  of  the  fnE:t  fh;tf  ihr-  niemlinina  tym- 
pant  han  been  rcMorcd  to  its  norm-il  position. 

I'olitzer*  has  shown  irom  expcrimcrHs  that  aspiration  of 
the  tympanuin^thst  is,  artificially  diminishing^  the  atrial 
presitvire  within  ii^-lowcrs  the  labyrinthine  prc^surt-  instead 
oi  increasing  iL  We  mi^ht  suppose  at  first  that  this  latter 
condition  would  result  on  account  of  the  hiward  dEspbce- 
ment  of  the  ot^^icular  chain  fmm  The  pressure  of  the  armos- 
pherc-  This  dimtnulion  of  labyrinthine  tension  Julltiwing 
U|>iratIonof  the  tympannjn  is  caused  by  ihe  reduction  in  pres- 
sure over  both  the  oval  snd  round  windows,  which  more  than 
compensates  tor  the  inward  disphccmcnt  ol  the  siapcs  by  the 
atmospheric  pressure  from  without.  In  PolitJ^cr'a  cxperL- 
neiits  the  pressure  within  the  labyrinth  was  equal  lo  ihe 
pressure  of  ihc  atmosphere,  while  durinj;  life  we  Lcnow  that 
El  b  slightly  less  than  thfa.  and  in  this  condition  a  moderate 
reduction  of  imsion  in  thr?  intra [ym|anii:  air  would  lowrr 
Ubyrinlhinc  tension  considciably.  As  soon  as  the  presstuc 
in  the  middle  ear  is  greatly  rcrluccd»  labyrinthine  tendon  must 
increase  from  the  extensive  inward  excursion  oi  the  slapcs- 
Thc  truth  ol  these  conclusions  is  demonstrated  by  the  effect 
ol  Aspiration  and  auto^in  flat  ion  upon  the  perception  of  sounds 
ul  different  pilch,  as  well  as  the  influence  which  these  pro- 
cedures exen  upon  the  conduction  of  sound  through  the  solid 
tnedia  of  the  »kulL  It  has  been  proved  by  Bez^ld  and  Siehen* 
mann+lhat  a«uddrn  increase  in  bbyrinlhine  pressure  renders 
the  perception  of  hif^b  notes  more  keen*  and  increases  bone- 
conduction  as  a  rule.  The  ovcr-inlTatton  ol  the  tympanum  has 
been  lound  b}'  the  same  investigators  to  efiect  similar  changes. 
Aspiration  of  the  middle  car,  on  the  other  hand,  according  to 
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SicbcniDanii.^  usually  dimmUhc&  boiic*conducliQii — a  result 
which  we  should  «:x|iccl  (rum  the  reduction  of  labyrinthine 
pressure.  The  power  of  bearing  high  note*  is  nwt  ptirticu- 
larly  affected  by  this  procedure,  on  account  ol  the  bhori  wave* 
lenftths  of  such  sounds  and  the  proximily  oE  the  area  to  the 
mifMIe  ear  of  ihe  aichlta  lipecialixed  for  their  reception.  11 
the  perception  oi  high  notes  is  at  all  affected,  it  is  rendered 
lew  keen. 

1t]cre>i>c:rl  tension  within  the  liibyriiith  fn>ni  ^li^fil^ccmr-iits 
oi  the  ossicular  chaia  inward — a  condition  which  may  be 
brouf^ht  about  from  a  shortening:  of  the  muKcular  or  tiga- 
mcnlotjt  structures  attached— is  corrected*  up  to  :i  certain 
point,  by  a  displacement  ol  the  membrana  tympani  secondaria 
Id  the  opposite  direction.  When  the  limit  of  its  elastidiy  is 
reached,  llie  perilvmph  c^n  no  lonj^er  vibrate.  LTp  to  this 
point,  however,  the  entrance  of  sound  waves  into  the  laby> 
rinlh  i»  not  prevented.  Under  certain  pal hologit:^!  ooncli- 
lions  the  mrmbrauc  of  the  mund  window  becomes  thickened 
and  loses  its  elasticity.  When  this  occuni  even  a  moderate 
displaceineot  of  the  stapcH  inward  may  be  sufficient  to  render 
vibration  ot  the  Libyrinthinc  fluid  impossible.  This  ngidiiy 
at  the  round  window  cKcrts  a  gi^^tcr  influence  when  sudden 
changes  in  bbyrinihine  tension  occur  from  extensive  and 
sudden  dispbccmrnt  of  the  mcmbnina  tympani  and  ossicular 
chain  inward,  than  where  these  changes  cfimcr  on  gntduah^-. 
When  the  preSNure  is  slowly  increased,  a  com|»en?^lory  outflow 
of  the  labyrinthine  fluid  through  the  channels  of  communica- 
tion with  tlic  intracranial  lymph  spaces  is  possible;  but  sud- 
den augmentation  oi  tension  can  not  be  relieved  in  this  vray, 
on  account  ol  the  friction  of  the  column  of  fluid  against  the 
walls  ol  the  capillary  passages  through  which  it  is  forced. 
This  eKpla:ns  why  we  find  so  great  a  reduction  of  the  upper 
tone-litnlc  in  sudden  closure  o(  the  Eustachian  tube,  while 
prolifcnitivc  chanj^trs  within  the  middle  ear  cau«e  »ec:ondary 
labyrinthine  involvement  only  after  a  long  period — in  the  one 
caie,  pressure  being:  increawd  suddenly,  in  the  other  case* 
gradually. 

The  individual  parts  ol  the  auditory  tract  havinjc  been 
considered,  a  Jew  words  may  not  l>e  out  of  place  in  revbew* 
ing  iu  action  «a  a  whole. 
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Under  ordin^iry  canditions.  sonorous  impulses,  prnjccicrd 
Ifcrotii^h  llic  air,  reach  ihe  cntl'Lirgar  of  ihe  nerve  specialized 
for  Hound  peiccplioii  by  the  I  ran  snui  tuition  of  aorial  waves  of 
CondcnNition  and  rarefaction,  through  ihc  at:ency  oi  the  Ij^m- 
pfttiic  structures,  into  waves  ol  similar  character  in  the  lab}^* 
rinthine  fluid.  These  waves  in  turn  impress  the  cermlnaL 
fUamcnts  of  the  auditory  nerve  in  a  speciHc  matincn  Nor- 
mally, ihcn,  sounds  arc  best  heard  ihrotigh  the  :iir;  it  JB  pos- 
sible, however,  for  the  fluid  wiihin  the  labyrinih  to  be  »ei  in 
Tihr.ilioii  thrmigh  the  ineiiiuni  of  the  cranuil  b^mL-^i.  re<ulling 
in  the  phcjiomcmin  of  sound  pciccplioii  When  the  Uhy- 
rintli  t»  intact.  muMcal  notes  arc  lutcrpretcd  with  a  fair  de- 
gree ol  accunxcy  when  Ihey  reach  Ihc  labyrinth  by  bone- 
corKlucUon^thal  is,  when  the  vibrating  body  is  brought  in 
contact  with  the  bones  of  the  head.  There  are  reasons  iof 
believinfr  that  even  when  the  [ahi'rinth  ifi  f;enoii:^ly  arfecled 
ihe  auditory  nerve  iiself  may  re^ct  to  vibrations  which  arc 
conveyed  to  it  through  the  bones  uf  the  skull.  An  exptana- 
lion  uf  iHis  f;irl  is  nffrrcd  by  Gnd  *  who  iidv-mres  the  hy* 
pothcsis  ihal  tinder  normal  conditions  the  auditory  ncrve- 
Imnk  not  only  tran^niils  stimuli  resultinf^  from  the  analysis 
of  complex  rounds  by  the  labvrinth,  but.  is  also  excited  by 
the  impulses  of  the  vibrating  body  .icting  as  a  mechanical 
tfjmulus.  This  last  effect  unU  not  be  prevented  by  the  d«- 
trruction  of  (he  portion  of  Ihe  ntrve  desj(^ni?d  for  the  ;in;ilysis 
of  sound,  the  impression  received  afiecting  the  sensorium  as 
a  whole  raiht^r  Than  a>  iliHttni-i.  iudiviilual  notes.  The  in- 
creased electric  irritabilily  of  the  nerve,  so  nftcn  found  where 
ibc  Lthyriuth  has  been  destroyed  in  the  course  of  physio- 
ko^cal  experiments,  rather  adds  weiijhi  to  this  view.  Even 
wbcrc  Ihc  labyrinth  is  cnlirciy  sepanjfed  from  the  auditory 
Bcne-truuk,  the  excitafiou  of  the  nerve  by  soundinp  bodies 
of  different  pitch  would  probably  produce  different  effects 
upon  the  perceptive  centres,  although  the  exact  iliflerencct 
cuuUI  not  be  defined  bv  the  subjecl.  In  ihis  hy[KilhL*sis  the 
avditory  nerve  follows  the  lawx  which  ^vern  the  reaction  of 
i\\  sensory  And  motor  nerves  to  stimuli  oi  various  kinds, 
whether  they  be  thermal,  mechanical,  or  clcctriciiL  J'hc 
weak  point  of  this  ihcory  lies  in  the  fact  that  in  physiolf^cal 
experiments  one  can  never  be  certain  that  the  cochlea  has 


I 


I 


I 


66       THK   ANATOMY   AND   PHYSIOLOGY  OF   THE   F.AR. 

been  entirely  destroyed,  while  in  cases  of  exfoliation  of  the 
cochlea  in  man,  :%i  the  result  of  dUeiisc,  ihc  process  hn«  usu- 
ally been  unilatcml.  and  the  part  placed  by  the  nn^ifTrctcd 
car  can  not  be  excluded  with  ccrtaintv.    Ci>rradi*  has  dcinoiu 

r 

ttntcd  by  experiment^  that  in  the  porpoise  destruction  of 
both  cochlen  causes  complete  dcalncas;  but  it  is  not  sale  to 
•ay  that  the  same  result  ^ili  lo^o^v  in  the  human  species-  It 
ia  enou|;h  tor  praaical  purposes  to  remember  that  the  exact 
tiUcrpretation  of  sound  is  only  possible  when  the  cochlea  is 
Intaci  ;  while  it  is  probable  that  the  stimulation  of  the  nerve* 
trunk  itstrlf  m;iy  be  cfTected  by  ;i  soimditig  body  or  other 
«timuluv  even  if  ihc  end.organ  has  been  destroyed. 

The  Concerted  Action  of  the  Auditory  Apparatus.— U  is 
still  u  i^uestion  ot  dispute  as  to  the  exact  intlucncc  cscrted  by 
ihe  auditory  orj^an  oi  one  side  upon  that  of  the  oppo&ile  side 
"f  the  body-  Unquestionably  the  hearing  is  most  delicate 
when  both  organs  arc  in  pedect  condition.  H  one  ear  is 
occluded  by  the  finger  or  obstructed  from  any  pathological 
proceai,  sound  percepiion  becomes  less  acute,  and  the  power 
lO  ufatiD^ui^h  the  location  of  a  sounding  body  is  corresporul* 
iHRly  interfered  with,  Nu  doubt  the  corrclalion  of  the  organs 
o(  Ihc  oppt^sitc  sides  depends  largely  upon  the  decussation  of 
the  hbrea  of  the  cochlear  nerve  in  the  brain,  as  described  imhc 
pages  devoted  to  anatomy  of  the  auditory  nerve.  It  must  be 
remembered,  however,  that  if  perfect  audiliun  presupposes  the 
imuiomical  pcrtcction  of  both  organs,  a  condition  might  exist 
in  wliich  the  transmission  of  sonorous  waves  by  the  apparatus 
of  one  side  wuuld  be  so  incorrect  as  to  interfere  with  the 
perception  oi  those  conveyed  through  the  audilory  organ  of 
the  opposite  side.  Cases  are  met  with  in  which  the  hearing 
can  be  improved  by  completely  occluding  one  car  artiticially, 
thus  excluding  the  sound  waves  from  it.  That  in  the  normal 
subject  binaural  audition  is  better  than  monaural  is  explained, 
iccording  to  Urbantschitschtt  by  the  fact  that  the  stimulation 
o(  the  peripheral  organ  of  the  audilory  nerve  on  one  side,  ren- 
ders ihepcrceptive  centre  on  the  corresponding  side,  and  which 
receives  fibres  fnmi  the  opposite  car,  more  susceptible  to  the 
action  of  the  sound  wavesn  This  cxcitarion  of  the  receptive 
centre   renders  it   responsive  to   slight   stimuli    reaching    it 


■  ArthJv  fnt  OhfpnheJlk-  vcri.  xxikU  p-  i^ 

f  Lchrb,  der  Ohr«ii.,  Wjon,  Ifi^o,  p.  41A,     Atch.  fOr  Ohrtnb«iIk  ,  «ol.  uxv,  p,  c 


^^^^^^  RKFLEX   PHENOMENA.  ^^^ 

through  ihc  opposite  car.  In  suppon  of  Ihis  argumcai.  wc 
recall  the  fact  that  the  ncutcncss  ot  audition  upon  one  side 
for  Any  gfiven  f^ound  will  be  increased  if  the  organ  of  the 
oppo^te  tide  is  :it  the  g^me  time  brought  under  the  inHuence 
of  Bound  wave?  of  a  different  characicr  ;  thus,  for  in&iance.  a 
watch  iiiay  be  more  clearly  perceived  in  the  right  ciir  if  a 
vibrating  tuning  fork  is  held  citise  U>  the  ntcatiis  of  the  left. 
In  this  way  Urban tschii&ch  explains  tbc  phenomenon  of  jiara- 
cou»ts  Willi&ii,  the  action  of  loud  sounds  serving  to  stimulate 
the  receptive  centres,  alter  which  relatively  feeble  stimuli,  as 
vibrations  of  small  amplittjdc,  may  be  perceived.  Binaural 
audition,  then,  would  owe  its  acuteness  to  the  exciting  action 
of  one  auditory  centre  upon  the  other.  PoHuer*  on  the 
other  hand,  believes  that  the  greater  acuteness  of  bin;iural 
audition  depencK  upon  thtr  f;ic!  that  it  represents  ihe  effect 
of  an  impulse  acting  upon  a  greater  area,  and  bcucc  pro- 
ducing a  more  marked  impression,  upon  purely  mechanical 
principles.  This  latter  suggestion  seems  the  more  simple,  and 
yet  a  close  observation  of  the  phenomena  produced  by  vari- 
ous pathological  processes  reveab  the  existence  of  such  an 
intimate  interdependence  between  the  organs  of  the  opposite 
sides,  that  h  is  hard  to  believt-  that  this  ;issnnation  dfjes  not 
play  an  important  part  under  normal  as  well  as  under  pathos- 
logical  conditions. 

Reflex  Phenomena. — VVc  have  spoken  at  length  of  the  ac* 
tion  ol  one  auditsjry  i»r^an  upon  the  other,  but  it  must  not  be 
forgotten  that  the  nucleus  ot  the  eighth  nerve  of  either  side 
communicates  not  only  with  its  fellow,  but  is  intimately  asso- 
ciated with  the  central  nuclei  of  the  other  cranial  ncrt'cs,  as 
well  as  vrith  various  spinal  ceiitrew.  The  function  of  the  ear 
i«  affected  not  only  by  ihc  action  of  sonorou.'H  waves,  but  also 
reflex!)  by  the  actiun  uf  vaiiou^  Htimuti  upon  other  centres 
with  which  the  auditory  is  in  intitn-'ite  relation.  Conversely, 
any  excitation  ol  the  sound -perceiving  appnratus  may  effect 
pajchical,  sensory,  or  motor  chan^fcs  in  remote  regions  oi 
the  body.  The  phenomenon,  often  observed,  of  starting  at 
any  sudden  stjund  undoubtedly  depends  upon  reflcK  action  ; 
the  association  between  particular  sounds  various  colors  and 
tft  aa  cuajuple  of  ibe  curiuus  effect  produced  on  ucci>unt  of 
itie  communicating  fibres  between  the  acoustic  and  visual 
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ceuUeSn  On  ihe  oihet  hand,  ihc  power  of  audition  may  ht 
perverted  iir  annnlltvl  rctVxlv,  \>y  :i  p'M\nih)gic-.\\  omditicin 
aflccnng  fibres  of  a  nerve  Inink,  (he  crittrcs  of  which  arc  in- 
cini.'ifrU'  assotiatfd  \yl\\i  iht:  -iinlitorv  iirnc  imtki. 

Phenomena  dependent  upon  Circulatory  Changes.— 
Through  the  intimate  relation  which  exists  between  the 
blood- vessel 3 of  the  labyrinth, thetympaiumi,thehi^hcr  nerve 
centres  presicJitig  cjver  :ti)cltiiuu  and  the  cervical  & voi|iathetic, 
it  is  plain  that  circulatory  changes  inusi  cseri  an  imporunt  in- 
fluence ttpon  the  function  of  niudition. perverting  orimpniring 
it,  either  irdireclly  by  inducing  vast:ijlar  t:hanges  wuhin  llic 
tympanum  or  direcily  by  causing  circulatory  changes  in  the 
end  org,in  or  ganglia  of  the  eighth  nerve.  This  iact  is  to  be 
particularly  remembered  in  considering  certain  subjective 
symptoms  frequently  complained  of,  experience  showing  that 
correction  of  vaso-motor  tone  often  relieves  the  manifesca- 
tions-  On  the  other  hand,  disturbances  in  ihe  blood  supply 
may  depend  upon  actual  organic  changes  in  the  vessels  or  ia 
the  blood  itseU-  It  is  L-vidLvn,  csjieciiilly  in  the  consideration 
of  ^ni^jc'ctive  phenorit^na,  ihat  there  rxlsls  a  broad  lield  for 
speculation,  not  only  in  diagnosis,  but  also  in  the  seleciitm 
of  appropriate  therapeutic  measures. 

Secondary  Phenomena,— in  tliis  same  line  lie  those  dis- 
turbances, both  objective  and  subjective,  which  depend  upon 
a  morbid  process  in  some  other  organ  of  the  body.  Here  we 
tn:iy  mention  the  symptoms  met  with  in  connection  with  con- 
gestive derangements  of  the  larger  viscera,  and  relieved  only 
by  renjedies  appropriute  for  the  correction  of  thr  ex'ciiing 
cause.  Disturbance  o[  the  auditory  centres  in  the  female  is 
not  uncommon  in  ulerine  and  nvarbn  disorders. 

The  relation  between  ocular  and  aural  dcriingements  has 
lately  been  emphasised  by  Oliver  and  Cleveland;*  tnany  oE 
these  must  be  reflex  in  character.  The  reflex  dis^turbances  o( 
the  most  importance  are  those  occtirring  in  the  domain  of 
the  [rigeminal  nerve.  This  nerve  supplies  many  filament*  to 
Ihe  external  and  middle  ear»  and  in  the  latter  location,  it  will 
he  remembered,  a  close  association  evisTs  betiveen  rhe  cranUl 
and  syiupachetic  nerves,  .\s  a  result- any  nioibid  omdition 
which  invc^lves  parts  supplied    by  the    trigemirius  may,  by 
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Jnvolrencnt  ol  the  iktvc  i^lcmcnts  which  llicy  contain,  so 
interfere  with  the  trophic  supply  ot  some  portion  ol  the  ear 
as  to  cauftc  not  only  function:)!  diMurbanccs  but  even  or);:anic 
changes  in  the  tissues^ 

In  t1iUcmnin:liiin  thr  inlTiictmrc-  of  dental  ciries  is  the  most 
bmiliar  inst^tnce,  it  h.iving  been  proved  that  dccavcii  teeth 
may  produce  not  only  a  funclional  disturbance  of  the  organ 
ol  hearing,  but  al?ut  an  acute  inflamination  nl  the  tymptinum. 
Most  interesting,  also»  is  the  close  relation  between  corre- 
spondini;  parts  of  the  auditory  apparatus  oi  the  opposite  sides 
o(  the  body.  Here,  no  doubt,  the  phenomena  obKerved  de- 
pend upon  reflex  action  through  the  sympathetic  and  cranial 
iMrrvrsand.  in  many  ca_ses,  upon  ihi'  i)eLii>i^atiot]  of  the  siudi- 
lory  fibre*  within  the  bndn.  The  effect  is  at  first  reflex  In 
character,  but  later  the  result  of  degeneration  or  atrophy. 
The  so-called  "sympathy  "  between  the  car  ol  one  side  with 
that  o(  its  fellow  was  recognised  by  Kramer*  Wharton  jnncs.t 
And  many  other  early  writers.  Recently  Urbantschitsch  J  has 
written  cxicntlvely  upon  the  subject. 

The  cflccl  of  incr«i*ed  labynnthine  tension  (rom  rigidity 
and  dbplacement  inward  of  the  ossicular  chain  upon  the  func- 
ion  nf  the  <jpjMiMte  ear  \\  mimIc  proutinenl  hy  Weber-Liel* 
d  by  Cholewa.;    The  writer*  has  also  called  allcntinu  to  the 
fact,  csjfecially  in  cases  operated  upon  for  chronic  int1amma< 
ry  conditions  o(  the  tympanum,  that  the  hirclion  oi  the  op- 
itc  car  has  been  improved  alter  operation.     (iell6  (I  is  in- 
ined  to  look  upon  the  tenipoi'ary  impairment  of  functioD 
b»er\'ed  when  ibc  meatus  is  closed  with  the  finger,  while  at 
e  same  time  a  vibrailng  body  is  held  dose  to  the  urob- 
ed  meatus,  av  due  to  a  reflex  contraction  of  the  ten- 
tytnpi:uu  mn^lr  upon  ihe  m>n-<K:cludcd  side,  and  ma1ce.% 
se  ol  the  cxpcrimejit  to  prove  the  integrity  oi  the  upper  ccr* 
i«il  nerves,  these  bcin^  comprised  in  the  reHcx  chain,     It 
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seems  to  mc  thnt  ihc  manileslation  can  be  better  accounted 
tor  by  ihc  direct  «ffect  of  the  pressure  upon  ihe  end  oTgstn  of 
the  acoustic  nerve,  and  the  iransmission  of  the  stimtilus  lo  the 
perceptive  centres  o\  bolti  sides. 

Like  other  nerves,  the  auditory  trunk  may  be  rendered 
less  capable  of  transmitting  impulses  cither  by  overuse  or 
disuse,  and  for  the  same  reasons  ihe  higher  receptive  ccn- 
trfrs  may  cease  to  functionate  properly.  Thus,  if  the  ear  is 
SLibjccled  fur  a  long  time  to  the  action  of  a  single  sound,  this 
particular  rote  will,  after  a  lime,  cease  to  be  perceived  as 
readily  ait  at  the  beginning  of  the  espcrimcnl.  although  per- 
ccption  for  other  notes  of  the  scale  will  be  unaffected.  H.  on 
the  other  hand,  the  nerve  is  allowed  to  remain  inoctive  for  a 
lonp  period,  as  where  serious  obstruction  to  sound  conduc- 
tion has  rendered  the  car  ai  little  practical  use,  it  is  fout;d 
that  even  after  the  removal  ol  the  obstruction  and  the  resto- 
ration of  the  conducting  mechanism  to  a  normal  condition, 
the  function  of  the  ear  is  imperfect  from  the  fact  that  the 
nerve  has  been  so  long  at  rest  that  it  is  not  able  to  subserve 
the  purpose  for  which  it  was  designed.  On  the  other  hand, 
after  the  nerve  trunk  and  receptive  centres  have  been  once 
excited,  they  react  more  readily  to  stimuli  and  require  less 
energy  to  maintain  them  in  a  condition  of  irritability  than 
would  be  re<iuired  to  arouse  them  from  a  state  of  repose,  it 
is  frequently  found,  in  testing  the  hearing  with  a  watch  or 
other  similar  instrument,  that  the  hearing  distance  will  be 
greater  if  the  sounding  body  is  first  held  close  tn  the  ear  and 
then  gradually  withdiawn  until  it  is  no  longer  heard,  than 
if  the  experiment  is  reversed;  the  sounding  body  being 
gradually  carried  toward  the  car  from  n  point  at  which  it  is 
not  perceived  until  a  position  is  reached  where  it  is  distinctly 
audible.  This  means  simply  that  the  auditory  nerve  having 
once  been  excited,  reacts  to  a  stimulus  of  less  intensity  than 
that  required  for  its  initial  excitauon.  On  account  of  the 
decussation  of  the  audirory  filires  !ii  the  medulla,  it  is  atso 
true  that  the  functional  aclivity  of  the  c;ir  on  one  side  may 
be  increased  by  stimuli  directed  lo  the  opposite  car, 

L'rbantschitsch  *  explains  this  upon  the  hypothesis  that  th« 
excitation  of  the  cortical  centre  ol  one  side  by  means  of  sono- 
rous vibrations  acting  upon  the  opposite  ear  renders  sound  per- 
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ception  more  ncvtte  in  ihe  other  c-ar  on  account  of  ihc  dccussa* 
tion  o(  the  auditory  fibres,  through  which  the  cortical  centre 
receives  fibres  from  the  labyrinth  o(  the  corresponding  and 
u|>)K»iti:  !ucle>.  SlirnuUlion  oi  the  ii{>poGitc  labyrinth  increases 
ibe  irritability  of  the  ctnTrc  and  causes  ii  to  respond  to  a 
lighter  Mimuius.  whether  this  i*  received  thrciigh  tbc  cor- 
responding i>r  opposite  end  organ.  I  have  already  suggested 
«uch  an  inHncncc  in  explaining  the  improvement  observed  in 
lh«  or^an  not  operated  upon  io  cases  snbiected  to  opcnitive 
procedures.  Urbantschiuch*  has  so  extended  the  field  of 
possible  utility  in  this  direction  that  ii  is  of  the  utmost  im- 
portance lo  bear  the  rcLition  in  mind  im  account  nf  ix$.  thern- 
[KTUtic  usefulncMi,  ThU  wHlc-r  urges  that  this  stimul^ilion  of 
Ihc  perceptive  centres  may  follow  the  action  of  stmornuK 
^Hbralion^,  even  if  the  car  acted  upon  is  so  defective  as  to  be 
incapable  of  tmnsmitting  impulses  to  the  degree  necessary  tor 
actual  sound  perception  on  the  part  of  the  patient,  in  other 
words,  when  the  or^an  of  one  side  has  beer^  rendered  enlirclr 

Fiif«1es»  by  sclerotic  changes  in  the  conduction;  mechanism*  he 
■^ieems  it  warrantable  to  reliex'c  this  physical  abnormality  be- 
fore the  titlluencc  whkli  it  may  eiEcrt  upon  the  opposite  side 
fan  be  decided. 
f      We  have  di«cu5»d  the  effect  upon  the  receptive  centres 
of  overstimulation  by  sonorous  waves,  and  also  the  result  fol> 
lowing  a  long:  period  of  inactivity.     It  must  be  remembered 
that,  like  other  nerve  oenires,  the  auditory  nuclei  and  fibres 
react  to  other  stimuli  than  those  for  which  they  were  espe- 
cially designed.    Pressure  upon  the  terminal  filaments,  trunk, 
or  centre  of  the  eighth  nerve  excites,  pervert^  or  destroys  its 
function.     Slightly  increased  pressiire  iipnii  the  terminal  fila- 
fneiit^i.  from  collocation  of  the  labyrinth,  may  render  the  nerve 
exceedingly  scr5itive.  and  may  give  rise  to  subjective  noises 
(paroeslhcsia:!      One  of  the   most  curious   effects   observed 
from  this  increased  activity  ^s  the  persistence  of  auditory 
mpressions;  for  example,  when  a  certain  piece  of  music  is 
laved  upon  the  piano,  the  hyperEesthctic  centre  may  retain 
mental  picture  of  this  for  a  long  period,  and  ihe  individual 
be  annoyed  for  hours  afterward  by  the  subjective  impression 
j   hearing  tbc  selection  coniiru^Uy.  exactly  as  it  has  been 
aycd  originally-     In  the  same  manner  it  is  not  an  uncom- 
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mon  experience  for  palicnis  lo  aver  that  ihcv  licar  ihe  tick 
of  a  watch  even  alter  the  sr>uTi<l  has  ceased,  the  impr«sstoa 
once  received  being  maintained  for  a  long  inter\"al-  It  is  of 
great  importance  to  bear  this  in  mind  in  tesHng  the  hearing 
with  any  instrument,  such  as  tlie  \v;ilcb  tir  acoumelcr.  where 
the  %amc  sound  is  repented,  .'is  otherwise  erroneous  conclu- 
sions will  be  reached. 

Too  i^rcat  stimulation,  either  cjn  account  ot  the  sudden 
condens:ition  of  air  in  the  auditory  cnnal,  as  wben  q  loud  ex- 
plosion takes  place  close  to  the  car,  or  by  loud  sounds  con- 
tinued for  3  considerable  ^leriod,  may  cause  gre;tt  impairment 
of  hearing  for  varyinp  intervals  of  time,  the  sudden  increase 
In  pressure,  on  the  one  hand,  or  [he  prolonged  and  Iiiit-nse 
ciciiation  on  the  other,  completely  dcMnjying  either  Uiin- 
sicnlly  or  pcrmaiicntlv  the  function  of  the  delicate  perceptive 
portions  of  the  auditory  system.  Frimiliar  examples  of  these 
effects  are  observed  ,imong  nrtillcrymen<  in  whom  a  tempo- 
rary impairment  of  hearing  is  not  uncommon,  after  exercise 
with  the  Kreat  guns  of  the  battery.  Among  soldiers  who 
have  been  under  heavy  fire  for  many  days,  the  prolonged 
and  excessive  excitation  of  the  receptive  centre  or  of  the 
terminal  fi]anieut%  of  the  nerve  has  been  known  In  priviuce 
permanent  results,  although  usually  the  impairment  ha?*  been 
but  temporary. 
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Preliminary  Observations, — Before  describing 
In^rruinrnrs  nci'ilr?i]  for  iIk*  |irc»|ier  rxurniiiafinn  o 
us  recall  briefly  tiic  tnpographv  oi  llic  region. 

The  cxlcrnal  meatus  is  made  up  of  two  tubes,  joined  At  an 
angle  in  both  the  vertical  and  hnnn^nUi\  |iljincs,  re-entr^int 
downward  and  forward.  The  fundus  of  this  canal  constitutes 
the  drum  membrane,  aj)d  h  eoiiiinuous  wiih  lis  cutaneous  Hn- 
log.  The  len^h  of  the  entire  p:iK?^:L^e,  me^f^ured  from  hsi  out- 
ennost  point— ihsl  is,  from  llie  tm^ris  to  the  drum  membmne 
^U  thiny-^ix  iniUimetres  or  about  one  Inch  and  a  half.  ThU 
sHoiihl  hr.  rememin'red  as  de- 
termining tlic  proper  length  ol 
in>tnimenia  to  be  manipulated 
in  ihe  miMttif;.  It  should  uEso  be 
borne  in  mind  thnt  of  this  incti 
and  a  half,  a  tittle  less  than  one 
inch  of  the  tube  h  cariilaginoufi 
and  a  little  over  h:iif  :in  inch 
OMCoiiTi.  The  general  dtrectiou 
of  the  cart il-igi nous  tube  is  up- 
ward,  backward,  and  inw.ird. 
while  that  of  the  bony  conduit 
is  downward,  forward,  and  in- 
ward.  For  the  saiislactory  in- 
ftpection  of  the  deeper  parts,  it 
is  evident  ihat  the  nxe^  of  these 
c:ina]smi]st  t^emadeasneaily  as 
possible  coincident  :  as  the  out- 
er portion  is  movable,  traction 
ypon  tl^e  auricle  upward  and 
backward  tends  to  brine  the  axes  into  the  same  straight  line. 

Fig.  2$  ilUiilrate.i  the  poiition  assumed  by  the  parts  in  the 
adult  when  the  aericlc  is  dniv^o  upward,  backward,  and  out 
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ward.  It  will  be  5ccn  that  tlic  carlilaginou^  and  bonj-  meatus 
form  practJcfilTy  a  straight  cjind.  the  angle  marking  ihcrir 
junction  hftvinu  been  obliterated  by  traction  in  the  directions 
nair«d. 

In  infants  the  fiuperior  and  inferior  wails  oi  the  meatus  are 
in  cfiiiiart  and  musi  be  separated  before  t^ie  membrana  tyra- 
pani  can  be  seen.  This  is  due  to  the  absence  of  the  bony 
meatus  at  birth.  As  the  superior  wall  of  rhe  fi bra-cartilaginous 
tube  ia  attached  to  the  sijuam^i.  the  separaliun  of  ihe  walls  cm 
be  effected  only  by  traction  downward  and  backward,  the  in- 
ferior wall  bein§  pulled  away,  so  to  speak,  from  ihc  superior 
wall.     Fig,  26  clearly  demonstrates  this  fact,  and  it  should  be 
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remembered  that  in  young  children  the  auricle  sl^ould  be 
<!rawn  outward^  backward,  and  downward  In  making  a  specu- 
lum cxamlnntion. 

In  children  several  year*  old  the  development  of  the  bony 
canal  has  effected  this  scpamtitm  of  the  waIN  of  the  deep 
meatus,  but  even  in  these  cases  the  mcmbrana  tympani  is 
rtjorc  clearly  seen  if  the  auricle  is  drawn  slightly  downward 
rather  thnn  upward.  Fig,  27,  drawn  from  a  specimen  taken 
from  a  child  of  five,  makes  this  clean 

Since  the  cartilaginous  meatus  alone  i«  dtiatable,  the  field 
of  inspection   can  not  be  increased  in  size  by  crowding   a 
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dilaliiig  iniirumcikt  beyond  ihc  ossco-carfilaginous  jtincUan, 
On  the  otl)Cr  hand,  since  such  a  procedure  fixes  ihc  twu  por- 
tions imnoovably  nl  their  angle  oi  union,  the  field  of  inspcclion 
must  be  considerably  narrowed.  Moreover,  aa  iiistrumeut  of 
greater  external  dimensions  than  the  calibre  of  the  hbro- 
cartilaginous  tube  will  crowd  ihe  soft  parts  inward  toward 
the  fibroosEcou^  junction,  and  thismass  will  obstruct  the  view 
of  the  deeper  parts. 

The  fundus  nf  the  cental  is  fnrmed  by  the  drum  membrane. 
This  is  obliquely  placed  boih  in  the  hori^tinial  and  veitlcil 
planes  of  the  long*  axis  of  the  meatus.  The  inferior  margin 
ol  the  membrane  forms  an  angle  with  the  horizontxil  plane  of 
from  thirty  to  forty  degrees,  while  the  anterior  margin  makes 
an  angle  01  about  one  hundred  degrees  with  the  vertical  me- 
dian antero-posterior  pbne  of  the  body-  From  the  confor- 
mation of  the  meatus  ai  its  inner  extremity,  the  angles  which 
ihe  mcmbrana  tympani  makes  with  the  posterior  and  superior 
^v.ilU  iirc  Mjmewhnt  greater  fhan  iliosc  made  wilh  the  vertical 
juid  horizonlal  planes.  In  other  words,  the  drum  membrane 
b  really  a  continuation  of  the  superior  wall  of  the  meatus, 
and.  to  a  less  extent,  ol  the  posterior.  Krom  this  it  follows 
ifiat  the  superior  and  posterior  margins  of  the  membrane  arc 
nearer  the  orifice  of  the  meatus  than  the  inferior  and  anterior. 
In  the  voung  infant  the  menibnna  tympani  lies  in  Ehe  plane 
of  the  surface  of  ihc  squama.  To  be  brought  into  view  the 
operator  mu«l  direct  hh  glaiice  upward  toward  the  superior 
wall  of  the  canal. 

In  Investigating  diseases  of  the  car  it  has  been  the  custom 
to  by  special  emphnsis  upon  the  appearance  of  the  drum 
membrane  as  observed  upon  ocular  in^^pection,  and  to  form 
opinions  as  to  the  prognosis  of  any  mahidy  largely  from  the 
Information  thus  obtained.  It  should  be  remembered  that  in 
mnst  casoi  we  are  rotisuEteil  for  ^ni  iriipaiiment  ipi  pciver%ion 
of  the  function  of  the  organ.  ;infi  hence,  while  inspection  of 
Ihe  visible  parts  is  very  important  and  should  be  made  with 
all  the  skill  attninabte.  it  is  uW)  equally  important  to  conduct 
a  systematic  (unctionnl  examinntkm,  tor  the  discovery  of  the 
location,  extent,  and  nature  cf  the  pnthological  condition  rc- 
ipontible  for  the  symptom*  complained  of  by  the  patient,  and 
to  determine  as  well  to  what  extent  the  power  of  sound  per- 
ception !&  interfered  with,  the  normal  ear  bc'ing  taken  as  the 
standard  in  conducting  such  tests.     In  this  manner  we  can 


more  iincUigiblv  estimate  chc  amount  o(  <lamap;e  done,  and, 
combining  ihi:  information  obtained  both  from  functional  and 
phv%ical  cxamin^iiun.  wc  auWc  at  an  opinion  ol  grtaicr  value 
than  (h;il  ohT^iut-d  by  uculai  inspection  iiicrclv. 

To  properly  examine  itic  parts  so  situated  as  to  be  open 
to  ocular  inspection  it  is  neccsstiry  lo  secure  a  proper  illumi- 
nation ol  the  region.  From  the  depth  and  sinuous  course  ol 
the  auditory  meatus,  examination  by  direct  illumination  has 
never  been  as  successful  as  when  ihe  light  has  been  reflcaed 
upon  tlie  parl^  by  means  oJ  a  mirror. 

The  Source  of  Light. — Wc  have  to  consider,  in  the  first 
place,  the  source  of  light,  If  sunliglil  could  always  be  de- 
pended upon  it  wouldn  no  doubt,  be  ihc  inrst  source  of  ilhnui- 
nation  for  an  otoscopic  examination.  The  direct  rays  of  the 
»un,  when  reflected  into  the  car,  produce  such  a  brilliant  iUu- 
minatioTi  o[  the  parts  that  derail  is  obscured.  Diffuse  day- 
light or  light  from  a  white  cloud  forms  a  very  perfect  source 
ol  illuminaEion,  but  naturally  can  not  always  be  obiained.  1 
am  in  the  habit,  ihercforen  of  advising  students  to  accuticom 
themselves  to  the  variini*  appearauct-s  as  seen  by  artificial 
light-  An  ()rdin;iry  oil  lamp,  if  Titled  wiih  ;i  duplex  nr  other 
powerful  burner,  is  an  cxccllciii  source  of  illumination.  The 
samt:  can  be  said  ol  nn  Argand  g:a5-burncr;  even  a  common 
candle  emits  sufiicient  liy^ht  to  enable  the  surgfcon  to  make  a 
perfect  examination,  and  to  perform  any  operation  within  the 
canal  which  an  emergency  mij^ht  demand.  At  Iea5l  one  ol 
these  means  of  artihcial  illnminalion  can  be  found  in  any 
house,  :jnd  f;[mili:inty  with  normnl  and  pathological  appear- 
ances when  viewed  bv  such  light  can  not  fail  to  be  of  great 
service  Ut  the  utohigisl,  who  is  often  obliged  lo  make  an 
examination  at  the  bedside.  For  convenieuLC  in  making  an 
examirmliDn  at  the  bedside,  a*  an  adequate  source  ol  illumina'  ' 

tion  inav  not  always  be  obtainable  without  delay,  or  may  de- 
mand the  aid  of  an  assistant  to  permit  of  a  proper  cxaminntton 
without  movin;;  the  patient,  it  h  well  for  the  examiner  To  be 
provid*?d  fur  such  an  rmrrg^'ucy-  Kor  this  purpose  use  may 
be  made  ctf  thr  device  shown  in  Fig.  3S,  which  consists  of  a 
clamp  which  may  he  fastened  to  a  lahlr,  ch-iir,  ihc  frame  of  ' 

the  bcdjitcad^  or  any  other  firm  object  in  ihr  ro(jrn,  a*  m:»y  ' 

be  convenient  This  clamp  carries  a  ioiuicd  rod,  which  sup- 
ports a  short  arm  for  hntding  an  ordinary  candlcn  For  citv 
practice  the  ordinary  Ash-tail  gas-burner  may  be  substituted 

k_    j 
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pEaee  of  the  candl(^,  rhe  burner  bf-nnjf  attached  to  a  small 
meiAl  bind  whicti  tit^  into  the  c;tQdl(^  holder.  Thi^  burner  is 
connected  with  a  gas  tixturr  in  the  room  bv  means  oF  a  flexi 
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blc  pipe  attached  to  it.  This  appar«&tus  cnnblcs  one  to  secure 
a  fairiy  efficient  source  of  illumination  and  to  place  the  lit:ht 
in  exactly  the  position  from  which  He  may  make  the  exainin:i- 
lion  with  greote^t  comfort  to  the  patient  ami  to  himscH.  and 
renders  ihr  entire  pmcetlurr  less  laborious  nnd  correspond- 
ingly more  exact.  The  entire  apparaLiii  occupies  but  little 
iiipacc  m  the  instrument  iia^'.  aiul  greatly  bcilit.ites  hedsule  rx- 
amination»  A  smnll  electric  Jamp  suitable  lor  operative  work 
can  also  be  attached  to  Ibc  vertical  rod,  while  a  light  shelf  for 
supporting  an  oil  tamp  can  be  fitted  upon  the  arm  carrying 
the  candle.  H  the  examiner  prefers  this  source  oJ  illuminatiL:m. 
The  dilTerent  appearance  of  the  parts  viewed  by  artificial 
light  as  compared  with  the  picture  seen  when  diFuse  day- 
light i»  cmjiloyed,  depends  upon  the  (act  ihai  all  artificial 
soiirccsoMlluminatkin  contain  a  preponderance  of  yellow  rays, 
«nd  hence  the  reds  and  yellows  are  slightly  exaggemted  in 
the  otoscopic  picture.  No  mistake  need  be  made  11  this  fact 
is  borne  tii    mind,  even  by  a;i  observer  accustomed  to  the 

use  o(  ^'hite  light. 

Sitice  the  introduction  of  clcctricily  as  an  illuminating 
a^enl  iU  employment  in  otologlcuL  work  has  become  quite 
common.  The  ray*  which  the  incandescent  lamp  yields  are 
almost  colorless,  and  any  desired  intensity  cnn  be  obt:^ined. 
The  reflected  in:agc  of  the  luminous  carbon  band  sonielinfes 
gives  rise  to  annoyance — a  difficulty  which  can  be  obviated  by 
the  employment  of  a  system  of  mirrors,  the  effect  of  whi^h  is 
lo  oblitt-ratc  the  image  entirely  and  yield  only  a  diflusc  white 
liirUi.  which  the  surgt'on  can  then  reflect  into  the  car  by  means 
nl  the  mirror-  A  manifest  objection  to  the  electric  light  lies 
hi  the  *act  that  it  is  not  always  obtainable,  although  this  is  in 
a  mensurc  overcome  by  the  introduaion  of  portable  storage 
baMcrie^-  It*  greatest  advantage  is  that  when  ether  anaesthesia 
Is  rcmdKdf  (here  i:*  no  danger  of  ignition  of  the  vapor,  since 
lh«  luminous  itirbon  is  ciimj>lclcly  inclosed. 

As  clet'iritily.  even  when  carefully  handled  Js  a  somewhat 
cnpriciowsagcnt.it  is  well  for  the  operator  to  be  supplied  with 
an  additional  source  of  iltuminalion  in  every  case,  $q  that  in 
ihc  event  of  the  electric  apparatus  failing>somc  other  efficient 
mnm>  may  be  at  hand, 

Tbt  Reflecting  Mirror.— h  was  formerly  the  practice  in 
rufimfnui^  the  cjr  by  means  of  reflected  light,  to  direct  the 
rftv»  Inio  ihc  caimt  by  a  plaiie  ur  concave  mirror  fixed  upon  a 
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short  handle  (Fig.  2<}).  and  held  in  one  hand,  while  ihc  otiicr 
hand  grasped  the  atiricle  and  supported  the  speculutn  in  the 
pro|»er  position.  Obviously  the  mosT 
ccrrcci  information  is  obminable  by 
the  Mmtjllaiicoi)&  mspeclion  and  ma- 
nipulAtion  cf  the  parts;  it  is  necessary, 
thcrciorc.  that  the  svirgcon  have  one 
hand  ircc  (or  the  use  of  n  delicate 
probe.  At  ihe  present  day  the  reflecl- 
ing  mirror  is  usually  worn  ujjon  the 
forehead,  and  the  polished  surface  b 
ouncave,  thus  brittging  the  luminous 
rays  to  a  focus  in  front  of  the  mirror, 
The  lig:bt  will  be  most  inteiLse  at  tht- 
principal  focus  of  the  instrument,  and 
the  bc5t  dctinition  will  be  obtained  nt 
a  point  just  M'ithin  this;  hence  the  focal 
distance  of  the  mirror  should  be  such 
that  when  the  parts  are  perfectly  il- 
lui^Tinated,  the  rye  iDay  be  a»  near  as 
possible  to  thtf  ri-gion  to  be  eK:Lmtnc-d. 
while  at  the  same  lime  sufficient  space 
intervenes  between  the  ear  of  the  pa- 
tient and  the  surface  of  the  mirror  for 
the  manipubtion  of  such  instruments 

as  it  may  be  necessary  to  usch  U  is  seldom  practicable  for 
the  eye  of  the  observer  xo  be  tef^s  tl^an  eight  or  ten  inches 
from  the  deepest  part  of  the  region  under  inspection.  Ir* 
aelectin^  a  mirror,  therefore,  the  focal  distance  should  not 
be  less  than  seven  inches,  nor  more  than  eleven  inches.  This 
fact  should  be  borne  in  mind  in  choosing  the  instrument,  and 
can  be  most  easily  ascertained  by  noting  the  distance  between 
the  mirror  and  the  hand  when  the  rays  of  lia;bt  are  brought 
to  a  focus  upon  the  palm.  Where  artifici;il  li^ht  is  used,  the 
rays  are  divcrfjcnt.  and  hence  the  conjugate  focus  for  such 
rays  wtU  be  more  renmie  than  the  principal  focu»,  which  is 
the  point  to  which  the  fi:tr;illrl  ravs  are  convtrgrd.  It  is  also 
atlvi.^ablc  to  be  provided  with  a  mirror  which  will  serve  for 
an  cxitmination  of  the  car.  and  of  the  nose  and  naso-pharynx  as 
well.  For  the  inspection  of  the  regions  Ust  named  the  focal 
length  of  the  mirror  should  be  slightly  greater  than  of  one 
which  is  suitable  for  otological  work  alone,     A  mirror  of 


ric  t<)  — lUinl  mir«f. 
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from  eight  to  ten  itiches  fucat  k-nj^ih  for  <!ivcrj;int  rays  is  well 
aciajjted  to  general  usr,  it  bdng  i»i»ly  iK"UL-!^;iry  tt»  m<*ve  tlic 
source  of  light  a.  little  nearer  the  mirror  when  the  throat  or 

nose  h  to  be  cxam- 

If  the  illumi^a^ 
mg  apparaiu^tspro. 
vicleJ  vvilh  a  con- 
i.icnsing  lens  which 
lenders  Uic  rays 
parallel,  ihc  iocnX 
distance  as  deter- 
mined by  siJiiHghl 
will  be  correct ; 
otherwise  a  mir 
ror  of  shorter  focal 
length  [c»r  pnirjlk-l 
niys  than  that  given 
[ibove  should  be  ^c^ 
Icctcd.  1 1  is  easy 
todctermirie  wheth- 
er the  mirror  i«  per- 
iccily  ground  by  observing  the  image  of  the  gas  flame  or 
candle  ai  the  focal  point  of  the  mirror:  if  the  rays  are 
thniwn  \i\ynn  the  hand  ur  wpon  a  sheet  of  while  paper,  we 
should  srcurr  a  sharply  delined  imagr  nf  the  pariicniar  flame 
with  which  we  arc  cxpcrimciinng;  il  the  edges  of  the  image 
arc  bUirrcd.  the  mirror  is  practitrii^lv  usrl^fi?  fur  dclicnle 
work.  The  siic  o\  the  mirror  is  also  important ;  those  sold 
in  the  shops  are  usually  perforated  in  the  centre,  Uic  mir- 
ror being  worn  in  sueb  manner  thnl  the  pcrfornlion  will  lie 
over  one  or  the  other  vyc,  thus  bringing  the  visual  ray  of 
the  examlTier  Through  the  centre  ol  the  cone  of  reflected  light. 
When  ihe  mirror  is  worn  in  thi*  w;iv  its  diameter  shonhl  ticit 
bcgrcfltcr  ihan  three  and  a  half  inches  ;  a  diameter  of  two  and 
a  half  inches  is  fullv  suflicieiit. 

Certain  observers  prefer  to  wc;ir  the  mirror  upon  the  fore- 
head, in  which  case  the  eye  of  the  examiner  docs  not  look 
directly  through  the  cone  oi  lighi,  the  rays  illuminating  th« 
parts  to  be  inspected  being  reflected  from  them  at  an  acute 
angle  to  the  eye  of  the  observer.  When  this  method  of  exam< 
(nation  h  emploj^ed  the  diameter  of  the  mirror  h  immaterial. 


Fig.  30.— RcncL-tin^  miJiur,  aJupFcil  for  ase  bolb  u  ■ 
head  cir  hand  mirror. 


THE   REFLCCrrNC  MIRROR. 
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nothing:  h  gained  hy  Uwre:i&u\g  the  nre;i  of  the  ref1<rctiiig 
iirJ';irc-  Slill  4ilhe?r  c>l»*irrvf-r^  \vr:\r  ihe  tnirrfjr  in  such  xiay 
at  its  superior  border  t5  below  the  orbits,  ihc  mirror  l^iiig 
irccti  V  over  the  nos^.  and  the  exam  incr  look*  over  the  toji  of 
llhc  gbas  rather  than  through  it^  centre,  ll  ctrtainir  accins 
more  ample  to  perfectly  itlunninatc  the  parts  b>'  the  first 
rnelhod  of  etatninntion,  since  the  podtton  which  permits  of 
the  most  perfect  insipeciion  gives  at  the  s^me  time  the  most 
prrfrct  illumination-  Thi^n  liowt-vcr,  is  a  matter  oi  praaice^ 
and  after  beccjming  accustomed  to  one  meitwid  oi  <-K3Tn1na- 
liiiti  it  i^  unnetcwary  to  change,  equally  gooii  wi>rk  being 
po^blc  by  ail  tncthcds.  It  should  be  emphasized,  however, 
ihat  the  beginner  will  do  wcU  to  cmphjy  one  method  coo* 
stantly,  and  nut  attetnpt  to  be< 
come  expert  at  several. 

Somctitncs  the  source  of  U^ht 


iTlQ*  3l^lftA4  minor,  vjth  a»aJ  fdpport,  FfO,  3ft-— Head  mirror 


an  lAcarKJescent  lamp  worn  tipon  the  head  of  the  cxam- 

cr.  the  iwitmment  being  provided  uiih  lenses  which  focus 

e  rays  upon  the-p^ins  to  be  inspected :  *uth  a  Hghl  i*  worn 

iher  upon  ihu'  forehead  {V\^.  33)  or  lower  down   upon  the 

ridge  nf  ihe  now,     Consideiablc  prac-liLC   is  necessary  lu 

to  become  expert  in  the  use  of  such  a  device  lor  pur- 

of  C3(aminaiion,  even  alter  one  is  familiar  with  the  use 

the  head  mirTX>r. 

The  objection  to  a  mirror  of  large  diameter  lie*  in  the 
cl  iliat  when  the  central  periorntion  is  used,  the  border  of 
Lbt  mirror  lying  cloM  lo  the  uncovered  eye  Interferes  with 
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the  perfect  relaxation  of  tbc  organ.  This  constilulrs  a  source 
ol  eye  slrain,  and  alter  the  instriimenl  has  been  worn  ior  sev- 
en] hours  considerable  discomfort  is  occasioned. 

Regarding  binocular  inspection  of  the  parts,  it  is  mani- 
festly impos^blc  to  view  so  small  an  object  at:  the  membrana 
lympani,  with  Imth  rryrs  ihnnigh  ;i  niirrow  c;inal.  since  ihc 
length  of  the  CLtniil  and  iht?  T^mall  cluimelcr  of  chc  entratice  oC 
the  meatus  would  render  it  accessary  to  liavc  the  examiner  m> 
far  away  from  the  object  to  be  examined,  that  the  exact  stnic* 
lure  could  be  seen  no  longer.  The  c_vc  not  in  use  should  be 
completely  relaxed,  and  the  beginner  should  under  no  cir- 
cumstances close  it,  :is  the  muscular  exertion  which  this  en- 
tails becomes  a  source  of  gre.it  discomfort  after  a  compara- 
ifvely  shiirt  timtv  Wht-n  the  ci:amincr  is  accustomed  to 
make  use  of  the  crntml  perloratjim  in  the  mirnir,  and  desires 
to  use  an  incandescent  li^ht,  this  may  be  arranged  upon 
a  standard  as  shown  in  Fig,  2S,  the  rav»  from  the  lamp 
being  rcHcctcd  into  the  canal  in  the  «ime  manner  as  when 
any  other  source  of  illumination  is  employed.  The  focal 
length  of  the  condensing  lens  under  such  circumstances  i^  a 

matter  of  great  im- 
portance ;  its  focal 
distance  should  be 
^iKh  that  the  rays 
arc  rendered  parallel 
or  slightly  divergent 
when  they  strike  the 
mirror.  U  conver- 
gent  rays  fall  upon 
(ht^  reflecting  surface, 
thr  FfMiU  will  be  that 
the  light  will  be 
brought  to  a  focvis 
at  a  point  within  ihc 
true  focal  distance  of 
the  mirror,  beyond 
which  point  they  will 
jig.'iin  diverge,  and 
Ihc  illumination  of  the  pans  will  be  imperfect  unless  Ihe  head 
b  brought  so  close  to  Ihc  ear  as  to  irndcr  instrumentation 
within  the  canal  impossible.  Some  prefer  to  wear  the  in* 
candeaceni  light  upon  the  forehead  fi'ig,  j^i).  dispensing  with 


PiQ-  3S<— Hkitric  t«fnp  worn  upon  iht  iatvh^^Mi. 
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ihe  head  mirror  entirely,  the  rays  bein^  brought  lo  a  focws 
uprm  th*  deeper  }>arU  within  ihe  c:m;il  by  means  of  a  series 
o(  lenses  of  proper  curvature.  Those  accustt^med  to  the  use 
of  the  head  mirror  upoa  the  forehead  will  find  no  difRculty 
in  this  method  oi  cxa  mi  nation.  Where  one  habitually  uses 
the  central  pcrloration  in  the  mirror,  the  instrument  being 
worn  over  one  eve.  considerable  practice  is  necessary  lo  be- 
come expert  in  using  the  inc^tndescent  li^ht  directly.  This  is. 
in  a  measure,  overcome  by  making  use  of  :i  device  consiBting 
of  a  head  mirror  to  the  periphery  of  which  a  small  incandes- 
crni  light  is  ^riached  ;  a  nictrillic  rcfleclor  and  shade  surround 
the  lamp  nnd  direct  Ihe  luminous  rays  upon  the  surface  of  the 
mirror,  after  which  they  arc  thrown  into  (he  canal  in  the 
52mc  manner  ns  when  ci  stnttun.iry  lamp  is  used.  1  repeat 
here,  that  all  electric  apparatus  is  apt  to  be  capricious,  and 
that  it  is  well  in  operating  outside  of  a  hospital,  where  all 
appliances  can  be  obtained  at  a  few  moments"  notice,  to  be 
provided  with  another  source  of  light  in  case  oj  accident  to 
the  incandescent  lamp.  For  my  own  use,  the  portable  stand- 
ard tihown  in  Fig.  2i^  is  %ti  ;irrnngcd  as  to  support  both  the 
incandescent  lamp  and  an  ordinary  gas-burner,  the  latter 
bein^  connected  with  any  convenient  gas  fixture  in  the 
roonit  and  care  being  taken  lo  have  it  in  perfect  working 
order  before  any  operation  is  begun.  The  knowledge  that 
an  accident  to  the  batterv  or  lamp  will  not  prove  a  source 
of  annoyance  it  a  great  mental  ^iaiislaction  to  the  operator. 

Aural  SpecuU. — fn  order  to  inspect  the  deeper  pans  of 
ihe  iTK-atu^,  the  mctiibrana  tytupani,  and  ihe  tympanic  cavity, 
it  is  necessary  lu  separate  the  w;ills  of  ihc  carl ibgi nous  canal, 
and  to  overcome  the  irregularities,  at  the  same  time  changing 
Ihe  4xb  of  this  tube  to  correspond  with  that  of  the  osseous 
meatus.  This  latter  object  is  attained  by  traction  upon  the 
auricle  in  a  direction  upward,  backward,  and  outward,  while 
the  walls  of  the  canal  arc  at  the  same  time  separated  and 
maintained  in  a  posirinn  by  the  aural  spt^culum.  ThtJ»e  in- 
strunirnls  may  be  made  of  hard  robber,  melal.  or  even  of 
fttiH  |vapcr,  ami  vary  iu  ?<l]ape.  Imltvidual  choice  play^  a 
prominent  part  in  the  selection  of  the  particular  form  of 
instrument  to  be  employed,  but  certain  rules,  apphcablc  to  all 
m^truments  ol  this  character,  must  be  borne  in  mind.  The 
toaicrial  of  which  the  speculum  i^  made  mu«t  be  as  thin  as 
possible,  in  order  to  secure  the  maximum  Beld  of  Inspection  ; 
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many  ot  the  instruments  eoM  :\tc  sn  fhicV  atid  heavy  that, 
allli^i^igh  the  oulsidc  dbmeicr  is  cum|i;itari\'Hy  lai^c,  ihc 
calibre  is  very  small,  and  when  the  meatus  i%  narrnw  an 
in5inimcnt  that  caii  he  introduced  with  comfort  to  ihc  pa^ 
licnt  yicids  but  a  smnlj  area  lor  inspection.  Care  should 
be  tukt^n  that  the  end  of  the  instrument  inserted  into  the 
moatiis  has  a  perfectly  smooth  marpn^  as  any  irrcfiftjiarity 
oE  outline  is  sure  to  c:iusc  discomfort  to  ihe  patient,  and  in 
children,  to  begin  with  .tn  unfonunaic  accident  of  this  kind 
mav  rriidrr  nn  cxaniiu-ition  ^-jitjjcjsj  i[i([inss3l)]e.  The  Ic^tiglh 
of  ihe  speculum  is  also  n  nuittcr  to  demattd  alteLUioii.  U 
15  c^snential  that  the  instrument  shall  project  no  farther  be- 
yond the  entrance  oi  the  meatus  than  is  n;^cessary  to  per- 
mit uf  its  bein^  firmly  held,  since  the  dithculty  ol  ciiamina- 
iit)n  becomes  greater  when  the  observer  is  obliged  to  direct 
the  liphi  through  a  lon^,  narrcnv  pass^cfc  to  illuminaie  a 
small  area  at  its  extremity,  and  ai  the  same  lime  rccognue 
Tninote  vari;tltons  in  the  crindttion  of  the  pariJjt-  Under  tfw 
most  favorable  circunistiinces  the  mralus  itself  presents  ob- 
stacle* which  render  an  exact  inlerprclaiion  of  ilic  conditions 
observed  very  difficult*  and  to  increase  the  length  of  the 
passage  is  to  add  e:reatly  to  the^e-  The  speculum  should 
be  juM  long  enough  to  allow  the  surgeon  to  hold  it  (irmly 
when  in  position  and  no  longer.  U  is  al^fiO  important  that 
the  portion  of  the  tube  introduced  into  the  canal  should 
taper  slightly,  since  ihe  deeper  pans  are  less  distensible  than 
those  imire  superficially  |ilaced,  and  if  the  speculum  l1!ls  the 
canal  completely  it  can  not  be  tilted  in  diiTercnt  directions. 


OOO 
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■mal  tpcculuiii, 


FlO.  ji  — Wlldc  *  aunt 


SO  as  to  bring  the  varions  portions  of  the  fundus  into  vievr. 
The  exact  .shape  is  unimpoilant :  stjme  exaniiner^^  prefer  an 
instrument  the  tirifice  of  which  u^  circular  in  outline*  while 
Others  advise  tliat  it  be  ovnl,  corresponding  in  form  to  the 
lumen  ol  the  canal  as  seen  in  cross  section.    The  instrument 
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bearing  ihc  n.imc  of  Wilde  13  conical^  and  the  orificr  circular, 
while  in  Grubcr"*  speculum  ihc  lube  is  oval  on  cros*  section. 
3nd  insteaid  of  hetug  c'i>E)ic:i[  %*.  kotnc'what  funncUshapcd.  This 
Um  (ratiire  is  nbsrrvrd  in  rlic  inslrumcnts  of  Troeitnch,  Bmi- 
chcron.  Toynhrc.  Polilzci.  and  oihcrs.  Man}  prpfirr  a  siTiglc 
instrument  which  can  be  iidjustcd  to  the  Uimcn  o(  any  cnnal 
by  means  ol  a  scl  screw,  the  device  resembling  in  constnio 


poo 
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FlO.  37.— ToynbM'i  ittnl  nptenla. 
(Tbc  iJit(Mli1ioiU  arv  tna  lr>nj£,  And 
the  tuE  U  miioduccd  to  lha^T  thla-) 


lion  the  bivalve  flpccubim  of  the  rhinobgist.     In  5omc  in> 
stances  it  is  advant.igeous  to  h«vc  one  wall  ol  the  tube  cut 
aivdiy  for  a  certain  distance  in  order  that  Ihe  meatu:?  may  be 
I         in((>ecied  after  th«  initrnimeEK  liaf^  been  iiifienecl*    This  end  is 
I  best  accomplished  by  ernjiloving  a  wire  t[>ecu[um»  the  walls 

1  of  the   meatus  being  scpamtrd   by  the  elasticity  tif  the  mate- 

I  Hal  of  which  it  kt  const  rucU'd^     In  an  einerji^ency  31  vrry  ^erv* 

^^Kiccabtt*  sprculum  can  be  made  with  a  pUxe  of  sliH  note  pR|>er, 
^Plwi»ic<l  into  ihc  ionn  ol  .-in  cloni^aicd  cone,  the  ftce  cdge^  ui 
the  paper  being  jecured  by  a  jnn,  a  ^liich,  or  by  mucilnge. 
Tbb  cone  is  then  cnt  ofl  at  Mich  a  di^l^incc  from  the  apex  &•$ 
wilt  allow  it  to  be  easily  tn^ried  into  the  meatus,  while  in 
the  other  <lireciion  it  w  so  cut  as  to  reduce  it  to  a  proper 
length.  Such  an  improvised  instrumenl  answers  perfectly  well 
nut  only  for  djajrnosis.  but  also  for  operative  purpuses.  In 
lact,  I  Irenpieiilly  u?«  ihem  in  preference  to  metal  specula,  even 
when  ihe  Utter  arc  at  hand>  Their  chief  Ji(]v3ntaj;e  is  iheir 
cieanlincM,  the  »me  cone  never  being  u?tcd  a  second  rime> 

Wliatcvcr  form  oJ  speculum  may  be  chosen,  attention  to 
(he  above  points  will  resnU  in  the  selection  of  a  serviceable 
iaftirumeot.  Exact  shape  is  immatenaJ,  as  consrcinl  use  will 
fiooTi  enable  ihe  surgeon  to  become  expert  with  any  one  of  the 
various  vanrHrs.  One  piix^ihle  advani;Lgr  pns^essrd  bv  the 
ltinnel-sha|>eti  InsirumenTs,  in  which  the  outer  opentrt^  is  wty 
wh)c«  is  tbat  the  examiner  can  more  easily  direct  the  light 
into  Uic  speculum  than  when  the  smaller  instrument  of  Wilde 
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is  used.  Whether  the  inlcrior  oi  the  imtrumcnt  is  polished 
or  blackened  also  depends  upon  individual  prclerence.  The 
contrast  of  ihe  black  background  may  be  an  advantage,  but  n 
certain  amount  ol  brilliancy  of  illuminaiion  U  sacrificed. 

It  is  necessary  to  be  provided  wilh  specula  of  vaiiuus  sizes, 
and  at  least  three  are  necessary  to  meet  the  diflerenccs  in 
diameter  of  the  orifice  of  the  meatus,  while  five  or  six  sues 
are  still  more  advantageous.  The  proper  diameter,  accord- 
ing to  Richards^*  of  the  smaller  end  of  each  speculum  in  a 
set  rjf  five  of  the  Wilde  pattern  is  given  below,  and  wiU  l>e 
found  valuable :  ^  mm.,  6  mm.,  466  mm.,  4  mm.,  3-5  mm. 

Being  provided  with  a  satisfactory  source  ol  light,  a 
proper  head  mirror,  and  a  suitable  specuEuni,  the  nexi  step 
will  be  the  technique  of  the  examination. 

The  Technique  oi"  Examination  (Fig,  38), — The  patient  and 
escaminer  may  both  be  scfiied,  a  position  which  1  decidedly 
prefer,  or  both  may  stand,  or  the  patient  may  ait  while  the  phy- 
sician remains  standing.  The  patient  is  best  sealed  in  a  high- 
backed  chair,  in  an  attitude  which  can  be  maintained  for  some 
time  without  discomfort,  the  hepd  resting  against  the  back  of 
the  chair  the  affected  ear  being  inmed  toward  the  examiner. 
The  surgeon,  cither  sitting  or  standing, should  occupy  a  posi- 
tion to  the  right  <»f  (he  patient  mtlicr  than  directly  facing  the 
ftSccted  side.  Sitting  or  standing,  this  latter  position  must 
be  an  awlcward  one,  and  in  the  event  oi  the  examiner  prefer- 
ring to  remain  seated,  necessitates  the  aeporation  of  his  knees 
widely^  so  that  the  chair  of  the  patient  is  between  them* 
This  posture  i^  not  only  uncomfortable,  but  for  obvious  rea- 
sons undesirable.  Moreover,  the  operator  is  not  able  to  fol- 
low any  sudden  motion  of  the  patient's  head  when  seated  in 
this  manner,  since  he  is  working  iit  arm's  length.  When  the 
other  position  is  employed,  a  slight  motion  of  the  arm  enables 
the  operator  to  ao  follow  any  sudden  movement  which  the 
patient  may  make  on  account  ol  fear  or  pain  thai  the  exact- 
ness of  the  manipulation  is  in  no  way  disturbed. 

The  UghT;  should  be  placed,  preferably,  on  the  left  of  the 
examiner,  and  slightly  above  the  horizontal  plane  passing 
through  the  ear  to  be  examined.  In  thi^  manner  any  ma- 
nipulation of  instrnmcnts  with  the  right  hand  will  not  inter- 
fere with  the  rays  passing  fmni  the  lamp  to  the  mirror- 


*  Bdmett't  Sydem  of  DlaeAtH  ol  Ihe  E%r.  Nov^  itnd  JliroKl,  1&93,  vd.  i,  ^  toi- 
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The  patttfnl,  Kitrgeoii,  snd  source  of  light  being  salisfao 
torily  arranged,  it  shoitJd  be  the  invariable  rule  to  examine 
the  auricle,  the  entrance  of  the  meatus,  nnd  the  cartilaginous 
canal  to  M  f^xM  a  depth  as  possible  tiefore  the  speculum  is 
introduced,  as  the  speculum  may  conceal  some  pathoiogicnl 
condition  At  the  veiy  entrance  of  the  meatus  unless  this  rule 
is  followed.  In  order  to  examine  the  cartilaginous  canal  and 
to  prep;ire  for  the  inserrion  of  the  speculum,  the  auricle  should 
be  grasped  firmly  bul  lighily  at  its  upper  and  posterior  mar* 
giu  hetween  tlic  third  and  fourth  tingcr^  of  the  left  hand,  and 


FlQ.  Jflc— Th«  oatlir  imp«rtion  nf  th»  nw  i^jIp+^-p^  lyniiHuiii.  tJp'iwirkg  ilic  pokUkoTi  of 
ih«  patMli-  fh»  (Di^r^on,  the  tn^tcc  of  lights  tnd  the  nuinrfr  of  boMuijE  ihr 

ti^clion  (hnn'id  be  made  upward,  backward,  and  outward>  In 
examining  the  n^hi  ear  The  hand  Lies  behind  the  auricle;  In 
cxamimng  xhv.  left  i-ar  ir  lir^  :ibovr  and  antcrrifir  to  li  In  this 
nanner  a  fairly  good  view  of  the  external  portion  of  the  me^Cu^ 
b  obtained,  and  any  irrej^ularitics  in  size  and  »hape  may  be 
noted  as  well  a»  any  doviaiion  from  the  usual  direction.  The 
information  thus  derived  enables  the  investigator  to  select  a 
^culum  of  appropriate  si^c,  which  should  be  cramped  li^^hily 
bet^%een  the  thumb  and  Index  finf^<*r  of  the  left  hand*  u\trmed 
over  ihe  lamp,  and  then  introduced  into  the  canal  as  It^tly 
ai  possible.  To  clTcci  this  the  operator  holds  the  speculum 
between  the  thumb  and  index  6iiger,  grasping  the  auricle. 
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as  beJore.  between  ihc  ihird  ^nd  fourih  fingers  of  the  left 
band.  Wlifle  the  auricle  ii  drawn  ujiwanl,  outwjird*  aod 
baL^kward.  ihc  diUiling  instrument  h  gciul^  introduced  U\tti 
i\u-.  inc-;Ltii>,  Is  advanced  gradually  \yy  njiaiimi  iipou  ir>-li»ng 
axis,  it  being  rolled,  so  to  speak,  between  the  thumb  and  index 
Rn^cr,  while  at  the  same  time  it  is  pushed  inwnrd.  Carcsltiiuld 
be  Uikcn  not  to  pasfl  the  instrument  beyond  the  cartilaj^i- 
nous  eanal,  f^ince  this  )&  not  only  painful,  but  interferes  with 
the  mobility  o(  ihe  outtr  punion  of  the  meatus,  and  henc<: 
lintitii  the  area  exposed  fur  inspection.  The  speculum  mutt 
be  of  Kiich  a  %\ir  that  the  walls  tit  the  canal  nre  simjtly  sepu. 
laifd  by  ii  and  not  strctclicc!,  a*  this  inlcrfcres  wilh  the  mo- 
bility of  the  membranous  portion  of  the  canal  and  prcvcrds 
it  being  so  manipulated  as  fo  muke  iu  axis  coincide  with 
that  ol  the  bony  meotus.  When  the  speculum  is  loo  large 
the  suit  parts  tire  &o  crowded  in  front  oi  it  that  the  lull  lumen 
of  the  speculum  is  not  avnilable  and  the  fic^ld  is  narrowed  in 
consequence. 

The  *pi?culiim  having  been  properly  (nseried.thc  obvcrver 
should  firsl  bring  that  part  of  the  superior  wall  of  the  canal 
into  view  svhich  lies  just  beyond  the  inner  cMrcnuiy  uf  ihe 
Spcciduni,  This  is  dune  by  carrying  the  thumb  and  inde^ 
hngcr  which  hold  the  in&iniment  dowoward.  thus  lilting  the 
inner  extremity  upward.  Having  recognized  the  superior 
wall  of  the  meatus,  the  anterior,  inferior,  and  posterior  wads 
are  sticcessivcly  brought  into  view  by  causini^  the  outer  end 
of  the  speculum  to  dfscribc  a  circle  in  the  direction  nained» 
l.he  hxeil  jicjiiii  Ijcliig^  the  inner  e\li"cmity  uf  iht'  instrument. 
This  nianipuliition  is  actoiuplishcd  by*a  slight  movemtiK  of 
the  thumb  and  linger  which  grasp  the  outer  end  of  ihc  >pecu- 
lum,  tlic  dibits  being  alternately  flexed  and  then  gr:idual!y 
extended  until  the  extremity  of  the  instrument  has  described 
a  complete  circle.  In  conducting  this  manipulation  each 
wall  of  the  meatus  should  be  inspected  throughoni  ic«  t-mire 
extent,  from  the  inner  end  of  thr  speculum  to  where  it  joins 
the  tympanic  ring. 

Attention  should  he  pnid  dvirhig  f:lii\  procedure  In  IhL-  fol- 
lowing points  regarding  the  canal ;  Whether  it  is  irec  throuj^h- 
out  its  entire  lenfi:th,  or  partially  or- completely  obstructed, 
U  the  lumen  is  encroaciicd  upon,  inlorniation  should  be  ob- 
tained as  to  the  nature  of  the  obRtructicm,  whether  it  be  a  for* 
eiLEn  body  accidentally  or  intentionally  introduced,  or  whether 
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It  Is  made  up  of  »  mass  of  impacted  sccrcuon,  whose  source 
i«  the  t-eruminoui  ^lantk  nf  iht-  mt^aiu^H  or  of  e|iiTheli:ii  debris, 
ihc  result  of  an  infiiimmntury  (irocrss.  or  of  ;i  parTisilir  ^rdwih 
which  has  proliicratcd  in  llns  localilv.  On  iln-  oilitr  hand, 
the  deeper  ponion  of  ihc  canal  tviav  be  ^llcd  with  fluid*  cither 
ptis,  scrum,  mucus,  or  blood,  Again,  the  Ijmcn  of  the  caoal 
may  be  encronchcd  upon  only  over  a  certain  circumscribed 
area,  iii  uhich  case  the  {>Tobe  dercrmint-s  the  density  nf  the 
obstrtECtitin — whether  it  U  hard  or  sofr  tender  or  ana!Sthctic, 
whether  invested  with  nt^rmal  epithcJJum  or  presenting  a  de- 
nuded MK^acc-  [lit  locatiun  slirnild  alwiivs  he  €;;Lrefu1tv'  nnfed. 
whether  il  is  situated  in  ihc  deeper  portion  of  Ihc  canal  or 
near  the  orifice.  In  other  casc^  the  canal  may  be  narrov^'cd 
uniformly  throujfhoLLl  its  entire  extent.  Here  Che  density  of 
the  vralls  a*  determined  by  thL-  probe  is  of  service,  as  well  as 
the  appearance  of  the  outer  surface.  None  of  these  more  evi- 
dent abnormal  condidoofi  existing,  the  observer  should  In  all 
cases  note  the  couflition  of  thr  integument  lining  the  c:inal, 
determining^  whether  il  is  dry  and  dest|u;i mating  in  places,  or 
DHmi  and  icddencd.  or  covei'cd  here  and  there  nith  m.tsscs  of 
dry  secretion  forming  crusts  upon  the  walls.  Having  critic- 
ally observed  these  different  physical  conditions,  the  superior 
wall  ol  the  meatus  fihould  be  tollowed  inward,  the  an^Je  of 
the  spccuUim  being  gradually  changed  so  as  to  bring  the 
deeper  portions  into  view  until  ihli  aspect  ol  the  canal  merges 
into  the  membrana  flaccida.  The  outer  end  of  the  ^peculiLm 
being  still  further  elevated,  the  eye  nrxi  recognises  thr  epi- 
denittil  coveiiiig  of  the  nieinhrana  Tyriij>aiii  and  follows  ihis 
until  il  p3iN5c*  quilc  ;ibniptly  into  ihe  infericjr  wall  of  the 
meatus.  An  examination  in  this  manner — the  superior  wall 
being  followed  across  the  fundus  of  the  meatus  until  the  eve 
looks  upon  the  inferior  \v.-iU,and  the  posterior  wall  traced 
until  il  mcrKcswithout  a  break  into  the  anterior^dcmonslraies 
with  certainly  thai  the  membrana  tympani  is  present,  and,  if 
no  solution  in  conlinuily  h:ts  beern  observed,  intact^  This  fs 
the  mosi  sat^%f,ic(ory  niclhod  of  demoiiM rating  ihni  the  inem- 
brana  lympaiit  ts  prcsciU  .=iiid  uubnikcn  thfcu^hout  its  entire 
extent.  Whcncirer  there  is  a  nolulion  of  continuity  this  regu- 
lar outline  must  be  bn^kcn*  In  some  cases.  %ihcre  Ihc  mem* 
brane  i»  atmcnt  completclv  rlc^troyed  and  is  replaced  by  clca* 
Irkinl  tissue  which  applies  itself  closely  to  the  internal  wall  of 
Ihe  tympanum,  a  mistake  may  be  made ;  this  is  scarcely  pos* 
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sible,  however,  if  :lti  exhaustive  examination  is  mttde.  each 
wall  being  followed  until  k  merges  into  ihe  one  direclly  op- 
posilc.  When  the  meml»rana  is  extensively  destroyed,  as 
njcnlioncd  above,  ^vc  find  usually  ai  some  point  along  the 
posterior  wall  (hat  the  fundus  of  the  canal  Is  not  continuous 
with  this  wall,  but  that  there  is  a  solution  of  continuity  at  the 
inner  extremity,  the  epidermis  not  passing  directly  from  the 
posterior  wait  of  the  canal  to  the  promontory,  but  that  a  cer- 
tain space  is  le/t  between  these  two  regitms,  the  width  of  :he 
hiatus  being  easilv  recognized  by  the  pracliced  eye.  I  have 
given  this  as  one  of  tlie  e^irly  steps  in  conducting  the  examina- 
tion»  since  the  observer  more  readily  analyzes  appearances 
met  with  if  the  question  of  presence  or  almost  complete  de- 
struction of  the  drum  membrane  has  been  eicttled  before  Other 
points  are  considered, 

We  must  next  recog^nize  certain  landmarks  at  the  fundus 
of  the  canal,  which  under  norma)  conditions  is  occupied  by 
the  membrana  tympani  (Fig.  39).  As  the  superior  wall  i*  foU 
lowed  inward,  there  will  be  ^een  just  bdow  the  centre  oi  the 
line  marking  Jt?  inner  lerminalion,  a  prominent  prDJcctioDt 
white  or  grayish  white  in  color,  haviig  the  appearance  as 
though  the  soft  pans  covering  it  were  pushed  outward  into 
the  lumen  of  the  canal  bv  some  lirm  body  beneath.  This  pro- 
jection is  the  short  process  of  the  malleus,  and  its  position 
changes  but  little,  no  matter  how  much  the  entire  ossicle  may 
be  displaced  by  rotation  about  the  axis  from  alterations  in 
tension  of  thr  intratympanJc  ligaments  and  muscles.  More, 
over,  this  portion  of  the  ossicle  is  richly  supplied  with  nutrient 
vessels,  and  even  when  there  is  extensive  caries  of  the  tym- 
panic walU  and  of  the  ossicular  chain,  it  usually  escapes  dis- 
integration. Under  normal  conditions  the  short  process  of 
the  malleus  appears  as  a  prominent  point,  about  the  size  of  SL 
pinhead,  varying  in  color  from  a  chalky  white  to  a  grayish 
white  or  even  pinkish  white-  Extending  downward  and  some- 
what backward  from  this  point,  through  the  middle  of  the 
membrane  as  far  as  its  centre,  the  handle  of  the  mallrus  is 
recognircd.  This  process  tapers  gradually  as  it  passes  down- 
ward. At  its  lower  extremity  it  is  flattened  slightly  from 
without  inwn.rd.  and  appears  a  little  broader  than  just  above 
its  termination.  The  shaft  of  the  malleus  is  slightly  curvi- 
linear in  outline,  the  convexity  being  toward  the  meatus  in 
the  upper  two  thirds,  while  at  the  lower  third  it  is  directed 


invrard  and  somewhat  backward,  lying  more  nearlr  in  the 
plane  of  the  mcirbrane.  The  outline  of  the  «h»ft»  under  normal 
condiTtons.  appears  somewhai  darlttr  than  ilie  surrounding 
membrane,  its  prrsence  ofTering  an  obstniction  to  the  rnys  of 
light  iUumiDaUng  the  fundus  of  The  c^anaL  The  outline  of  ilic 
shaft  is  not  infrequently  slightly  pinkish  instead  of  white,  and 
occasionnlly  one  or  two  blood  vessels  may  be  recognized  trav- 
crMng  the  membrane  clo^e  to  the  manubrium  and  parallel  to 
it.  This  is  particularly  true  if  the  speculum  has  remained  in 
the  canal  for  some  time,  and  depends  upon  the  venous  con- 
gestion incident  to  the  presence  of  the  foreign  body.  The 
Itatlened  icrTuiualion  of  the  manubrium  at  the  centre  uf  the 
membrane  is  known  as  the  umbo.  Under  ntjrmal  condiTions 
ihc  eye  perceives  a  bright  triangular  area  upon  the  surface  of 
ihc  membrane,  extending  Irom  the  umbo  downward  and  for- 
ward to  the  periphery,  the  apex  ol  the  triangle  lying  at  the 
umbo*  while  the  base  of  the  tnani;:lc  does  not  extend  to  the 
periphery,  but  fades  away  gradually  before  it  reaches  this 
line.  It  is  evident  that  U  we  imagine  the  malleus  handle  to 
be  prolonged  to  the  periphery  ol  ihe  mcmbmne^  this  struc- 
lurer  will  be  divided  into  iwo  jiorliuns — one  in  front  and 
the  other  behind  the  line,  the  posterior  portion  being  the 
larger.  If  a  hi>nxonta1  line  is  drawn  ihrough  the  umbo  to  the 
anterior  and  posterior  walls  ol  the  cnnaL  these  two  segments 
wili  be  again  divided  into  two.  For  convenience  in  locating 
pathological  appearance-^  we  conceive  the  drum  membrane  to 
be  so  divided,  the  segments  bcinj;  named  the  superior  anterior. 
Inferior  anterior,  inferior  posierior.  and  superior  posterior 
quadranl«  according  to  their  sttuurion-  Fnjm  the  ^horl  prm 
cess  oi  the  malletis  two  bands  are  observed, 
one  running  Itackward.  the  other  In  the  op. 
positc  direction*  to  the  periphery  of  the 
membrane.  Of  these,  llic  posterior  is  the 
longer,  the  anterior  being  just  barely  seen 
under  normal  conditions  owing  to  the  prox- 
imiiy  of  the  short  process  of  the  malleus  to 
the  upper  anterior  extremity  of  the  tym- 
panic ring*  and  because  of  the  nhliquily 
of  lT>c  plane  in  which  the  membrane  lies. 
^H  Tbe%e  band?!  are  called  the  anterior  and  posterior  folds  of  the 
^^P  meinbrane.  They  arc  caused  by  the  dtflerence  in  tension 
[  between  the  mcmbmna  tcnsa  below  and  the  membrana  flac- 
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cida  above.  These  bands  arc  sometimes  very  well  marked* 
M'hile  in  otKer  Instaticc-^  they  are  not  distinctn 

Bccwcen  ihe  short  protfss  uf  the-  mrtlleus  and  the  superior 
wall  of  tlir  mcMlus  the  mcmbriiia  tympani  presents  a  distinctly 
tii<tn^ul;ji  furni>  ihe  a[>ex  oi  tlnr  iriaiigltr  lyitt^  <it  the?  %hi>Tl 
process,  from  which  poitil  the  sides  of  the  truingle  diverge 
until  they  arc  lost  in  the  superior  wall  of  the  canal,  into 
which  they  pasa  without  any  distinct  line  of  demarcation.  The 
fides  of  the  trinn^It  are  clearly  in:trkeci  l>y  a  thickening  along 
the  l3ter:il  boundaries  of  thi^  triangular  area.  This  upper 
portion  of  the  drum  membrane  is  the  nicmbrana  flaccida.  or 
Shrapncll's  iTirm|ir:ine,  and  the  filires  ivhith  form  the  side* 
of  ihe  lrian);le  .\tc  kno^vn  as  Pnissak's  I'tbrcs,  h  will  be  re- 
membered that  the  tympanic  ring  in^  wanting  at  Sbrapneirs 
niembrsnc*  the  curvilinear  outline  being  completed  bv  the 
free  border  of  the  outer  lamella  of  the  squamous  plalc  ot  ihc 
temporal  bone,  winch  fills  up  the  gap  between  the  anterior 
and  posterior  limbs  ol  the  annulus.  The  name  o!  Rivinian 
fissure  or  sef^ment  has  been  civen  to  ibis  dehiscence  in  the 
annuliis  tympaniciis.  It  is  also  to  be  borne  iti  mind  that  the 
lamfna  proi.iria  of  the  drum  membrane  is  wanting  over  this 
area«  the  sepium  belu^  completed  by  the  legnmenlary  lining 
oi  the  c^md  which  pa^^rs  downward  over  ihr  Rivinian  fiv 
sure,  its  epithelial  layer  being  continued  over  the  surface  ot 
the  membrana  tympani. 

Having  determined  that  the  membrara  tympani  is  intact* 
or,  if  any  solution  of  continuity  exists,  the  extent  and  location 
of  the  defect  having  been  made  out.  the  observer  should  next 
note  the  follnwln.^  physical  properties  of  the  memhrana  or  of 
its  remaining  puni*>n;  i.  The  color,  2.  The  lustre.  5.  The 
structure.    4-  The  position. 

Titf  Ci'A>r, — The  normal  membrnnc  is  of  a  pcarly-whitc 
appearance,  with  a  slightly  bluish  tinge  over  the  entire  mem- 
brana  tcnsa ;  above  the  folds  the  parts  may  have  a  faint  pink- 
ish hue,  even  when  in  a  heaithy  condition, 

T/tr  l.uitrf. — The  recogmtion  ol  variations  in  the  lustre  of 
the  drum  membrane  constitutes  one  of  the  most  valuable  aids 
in  the  diagnosis  of  anial  affectit^nK,  Mcirniallv  tfie  pans  ptis- 
SCS5  a  peculiar  sheen  which  can  not  be  described  in  ^vords. 
but  is  easily  recognised  when  once  seen.  The  triangular  light 
spot  ha»  already  been  spoken  ol.  and  its  persistence  or  a1> 
fience,  the  variations  in  shape,  position,  and  ertcnt,  and  the 
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presence  of  oneor  ninrchnyiit  pfiinfiorHghl  r<rflext'4  in  otiier 
(t^rls  of  tlic  membrane,  all  JuriiUh  v-ilu;iblc  information.  The 
lusuc  mar  be  diminished  or  maj-  be  entirely  wanting,  this 
latter  condition  nlways  iodicatitig;  a  nccrosia  of  the  srpcrEiciat 
c|>ithL^liuiu- 

7^  Strticrur^,^\j adnr  ihia  term  we  consider  the  devia- 
dons  from  the  n0rm.1l  appearance  resulting  irom  changes  in 
the  vnTuuii;  lavt^rs  oi  the  p;»rl  under  cx:jniin:LU<>n.  En  health 
the  membmn;!  vibrans  is  at  Uniform  texture  throughout,  ex< 
tept  at  the  |*crE|»l>cry  jnil  iit  ihir  nmlift,  in  rtlnch  lor^litics  it 
i^  somcwh^it  thickened  and  con^equenEly  Ic^s  Irnnslucent  than 
cbcwhcrc.  The  eye  is  also  able  to  make  out  indistinctLy  the 
circular  and  radiating  6brcs  a5  they  cro»«  one  another,  giving; 
an  appearance  sujfe^stivc  c\  a  lineU"  woven  fabria  Under 
pathological  conditions  the  membrana  propria  may  undergo 
hypertrophy  In  place*,  fn  which  case  the  uniforiiiity  of  lex- 
tural  apjjcanjticc-  wJll  br  U><;c  ^nt^  thr  n^rcirH  ^iiras  will  nppcar 
less  transluceni  than  the  surrnundhig  portion.  Tht?  same  cf> 
feci  lA  produced,  Inil  in  ;t  nmrcr  marked  decree,  bv  i-~alcareOLis 
depoMtft  in  the  hbrons  layer.  These  appear  as  opaque,  lustre- 
less whiicarcas,  with  wcll-dctircd  outlines*  On  the  other  hand. 
OS  The  result  of  pres^tjre,  cicaTri/ation  after  lof^s  of  ^ub^tance, 
etc.»  the  hbrous  layer  mny  be  very  thin  or  even  wanting  in 
certain  localities.  Herethc  membrane  will  be  cransparcm.and 
thn^ugh  the  tMn  scrplurn  the  umlerlyin^  siiuctuits  within  the 
tvmpantmi  mar  Iw  tMsilv  rec<igni/r:.L  The  nientbraita  fl;ict'ida, 
containing  no  hiniina  pnj|aia,  doci^  not  exhibit  the  peculiar 
wov^n  appr,iranre  charnctcristic  of  the  larger  segment  r^f  llie 
drum  mcnibraitc  ;  its  appearance  i&  similar  to  that  oi  the  skin 
lining  the  a<ifaccnt  part  of  the  bony  meatus,  except  that  It  is 
more  d<^ltcatc  in  structure.  Owing  to  ]>athological  changes 
il  may  become  iratisparciit  and  parchmcnlliket  or  its  thick- 
ness may  be  greatly  increaied. 

T^  /W>fV7if,^^NMrm;dIy,  the  dnim  membrane  K  inclined 
lK>ih  in  the  horizontal  and  vc^rlical  pbnrs.  In  addition  to  1  his 
it  indrawn  inward  at  the  umboonaccijunt  of  hs  Entimatc  con- 
nection with  the  manubriym  mallei.  The  incHnatifm  in  two 
plaiKj,  together  with  the  un)bilicotion  at  the  ccntrc^e'^^'S  rise 
to  the  light  reflex,  the  rays  illuminating  Ibis  area  alone  be- 
ing reelected  directly  back  to  the  eye  of  the  observer,  without 
previously  impinging  upon  the  waUs  of  the  can:iL  Another 
reiMlt  of  the  umbllicaiion  is  to  give  to  each  segment  of  the 
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membrana  a  sHf-htly  convex  appearance  when  viewed  frnni 
Ihc  canaK  which  is  most  marked  in  the  upper  and  posterior 
quadrants.  In  the  ynung  child  the  iDcUnation  of  ihc  mem- 
brane in  the  hunzontal  plane,  as  viewed  through  the  niealus, 
appears  more  pronounced  than  in  adult  life*  This  greater  in- 
dinalion  is  more  apparent  than  real*  depending:  upon  the  spe- 
cial conformation  ol  the  parts  at  birth.  At  this  period,  it  w  ill 
be  remembered,  the  superior  and  inierior  walls  of  the  meatus 
are  in  contact,  the  superior  wall  lying  upon  the  e^ctemal  sur< 
face  ol  the  squama  while  the  bony  meatus  docs  not  exist,  be- 
ing represented  by  a  canal  of  fibrous  Iis!4ue,  especially  well 
developed  along  the  inierior  wall- 
Having  reviewed  the  appearance  of  the  membrane  uiuJcr 
normal  conditions,  wc  are  now  prepared  lo  recognize  varia* 
tions  caused  by  morbid  processes.  As  the  upper  and  posterior 
piirl  is  nearest  the  eye  of  the  obscr%"er,  and  as  this  is  the  most 
extensive  segment  o£  the  membrane,  displacement  o(  the  entire 
membrane  outward  in  this  region  is  more  apparent  than  else- 
where. If  displacement  be  excessive  the  bulged  posterior  por- 
tion may  overhang  ihe  aiilcrior  segment  and  partially  or  com- 
pletely obscure  it,  Someiimes  the  effect  is  to  obliterate  in  this 
region  the  line  of  demarcation  between  the  canal  wall  and  the 
drum  membrane,  giving  to  the  fundus  a  narrow  appearance. 
On  the  other  hand,  marked  retraction  obliterates  the  normal 
prominence  of  the  upper  and  posterior  segment  and  cxaggcr- 
atee  the  inclination  of  the  upper  part  of  the  membrane  in  the 
horizontal  plane,  at  the  same  lime  causing  the  inferior  segment 
to  appear  more  nrrarly  perpendicular  to  the  inierior  wall  of  the 
canal.  It  also  tends  to  exaggerate  the  apparent  width  of  the 
drum  membrane  on  account  ol  the  greater  depth  of  the  tynu 
panum  above  and  behind,  which  allows  the  membrana  to  move 
inward  (or  a  constdcrablc  distance,  thus  bringing  the  anterior 
segment  into  vie^v,  As  seen  through  the  speculum,  this  in- 
crease in  the  transverse  diameter,  especially  of  the  inferior 
segment,  as  exceedingly  well  marked.  The  most  valuable  in- 
dication of  retraction,  however,  is  afforded  by  a  careful  insj^ei^ 
tion  of  the  malleus  handle.  This  prominent  and  easily  recog- 
nizable landmark  appears  Jorcshorlcncd  in  direct  proportion 
tothe  degree  of  retraction,  provided  adhesions  between  it  and 
the  inner  tympanic  wall  do  not  exist,  and  prevent  it  from  as* 
suming  the  usual  porition  which  it  occupies  when  the  pressure 
within  the  tympanic  cavity  is  lowered.     Another  evidence  of 
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retractimi  is  ihe  proiiunence  of  the  ciirtcd  margin  of 
ihc  lympanic  ring,  which  can  frctjuenlly  be  Imccd  lhn>ug]n>ut 
its  cmirc  crcumfcrcncc  whcr>  Ihc  membrane  is  displaced  in- 
ward to  a  marked  decree.  It  soineiimcs  happens*  owing: 
to  the  presence  ot  adhesions.  thuX  the  handle  ol  ihe  maLleu^  is 
not  foreshortened;  then  the  displacement  of  the  segments  of 
the  drum  membrane  in  front  and  behind  the  manubrium,  [o- 
gclhcr  with  iht-  marked  prominence  of  the  annulus  and  the 
ease  with  which  the  in tratyni panic  structure*  are  seen,  enable 
tbr  <jlisL-rvcr  !n  interpret  the  condition  correctly.  When  the 
niAliciis  handle  is  ^rmly  bound  down  and  the  nir  within  the 
tympanic  cavity  is  rarehed,  the  anterior  and  posterior  scg- 
menta  of  the  drum  membrane  collapse,  and  the  manubrium 
appears  at  a  prominent  ridp^c  between  the  sunken  areas.  In 
front*  behind,  nnd  below  this  ridge  there  are  deep  pitsorfosfiEc, 
where  the  more  elastic  membrane  has  been  forced  inward  by 
the  ]irr*i«nre  of  (he  ^ir  iinril  il  hn$  impingtrd  upon  the  inner 
tytn|Mimc  wall.  In  children  this  condiiion  is  very  prone  to 
exint  wliere  adenoid  vegetations  arc  present.  The  appearance 
is  not  infrequently  a  source  of  error  in  diikgnosis,  being  mis- 
taken for  a  total  destruction  ot  the  membrana  vibrans  and 
a  subsequent  dermoid  tranHlormation  ol  the  inner  tympanic 
wall 

Obstacles  to  the  Examination. —The  description  given  of 
,tbft  technique  of  the  inspeorion  t»f  the  ear  by  mean*  nf  re- 
Hght,  presupposrs  that  an  nnimpeded  view  hss  been 
juMsiblc;  occasionaUy,  hobvever.  abstaclea  arc  encountered 
which  render  the  inspection  of  the  deeper  partt*  dillicnh 
Here  wc  may  mention  the  presence  ot  hnc  hairs  in  the  meatus 
preventing  a  perfect  illumination  ot  the  membrana  tympani. 
In  such  an  event  the  examiner,  after  the  insertion  of  the 
speculum,  will  find  it  advisable  to  apply  a  litUc  vai^eline  or 
wax  to  the  hairy  area  by  means  of  a  cotton-tipped  probe ;  by 
thi<!  procedure  the  haim  nre  ma<le  to  adhere  closely  (o  the 
wjll  of  ihe  canal,  and  are  prevented  from  inierferiag  wiih 
the  examination,  11  the  onficc  of  the  meatus  U  exceedingly 
narrow,  cither  as  the  result  of  congenital  malformation,  cica- 
tricial contraction,  or  an  acute  circumscribed  inflammatory 
process,  the  examiner  will  do  well  to  use  an  exceedingly 
imall  speculum.  By  lilting  the  instrument  at  various  angles 
it  will  t>e  jKissiblc  to  inspect  the  deejicr  parts  over  successive 
small  arr-ns  until  the  necessary  information  has  been  obtained. 
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This  IS  wiser  fliiin  to  attempt  to  use  a  laffjc  instrument  which 
fU5  the  canal  closely,  In  the  hope  of  uhtainiiig  a  more  ex- 
tended ticJd  of  view. 

The  prominence  o\  the  antcro-inlerior  wall  occasionally 
olTers  an  obstacle  to  perfect  iiiBpcclion  oi  the  deeper  parts ; 
but  here  aj^airi  the  smaJl  speculum  will  enable  the  observer 
to  see  a  more  extended  surface  than  n  larger  instnimcnt. 
providi-'d  tiie  auiiclcf  is  drawn  upward  and  backward  suflfi- 
ciently  to  prrniif  the  illuminaiion  of  the  part^  heyond  the 
obsiruciing  canal  wall.  In  ihc  same  manner,  if  the  onficc  of 
the  meatus  is  cilmost  closed,  as  the  result  oi  an  acute  iatlam< 
matar>-  proce^.  and  the  parts  are  excessively  tender,  it  is  pos- 
sible, by  exercising  a  little  care,  to  intnxiuce  a  small  specu- 
lum beyond  the  inflamed  area,  and  to  obtain  a  view  ot  the 
deep  parts.  It  U  to  be  remembered  that  no  bony  meatus 
etisis  at  birth,  and  the  membmna  ivmpiini  lic\  siiperticially 
and  in  nearly  llie  same  plane  as  the  superior  >vall  uf  [he  canal, 
which  ts  closely  attached  fn  the  outer  surface  of  the  sc^uama; 
hence,  to  obtain  a  clear  view  of  the  membrane,  the  auricle 
must  be  drawn  downward  and  backward  instead  of  upward 
and  backward^  as  m  the  examination  in  an  adult  {Big.  26). 

In  addition  to  what  ha*  nlrcidy  been  said  concerning  the 
recognition  of  the  various  normal  and  pathological  condi- 
tions, it  (s  necessary  to  call  attention  to  special  portions  de- 
manding particular  invesrigaiion ;  these  are  the  periphery 
of  the  membrane,  and  that  area  lying  ab*ive  the  level  tii 
the  short  process  the  mcrrbrana  flaccida.  It  is  quite  pos* 
sible  to  recognize  all  the  conditions  enumerated  in  the  pre* 
ceding  pages  and  yet  to  overlook  a  small  ]>erforation,  unless 
the  examiner,  as  a  linat  stepT  inspects  the  entire  outline  ol 
the  annulus,  following  with  the  speculum  the  line  of  attach- 
ment of  the  membrane  throughout  its  entire  ctrcumference- 
Af^ain,  thni  region  situaird  above  the  shorl  process  of  the 
malleus  and  the  folds  of  the  membrane  demands  careful  at- 
tention, since  it  covers  the  articulation  between  the  malleus 
and  the  incus,  and  that  portion  of  the  tympanum  where  the 
mucous  lining  is  thrown  into  numerous  folds  as  it  passes 
from  the  ijony  walls  oi  the  cavitv  over  the  intralympanic 
ossicles  and  ligaments-  It  is  not  uncommon  to  find  a  minute 
perforation  through  the  membrana  flaccida,  which  might  pass 
unrccognizf^d  unless  special  atientlon  had  been  directed  to 
the  inspection  of  this  locality.     It  should  be  borne  in  mind  in 
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this  connection  that  wc  occasionally  meet  wiih  a  minute  open- 
ing, juftt  above  the  shurt  process  <jf  the  muUeus-  Thi^  waf 
Jormcrly  supposed  to  be  occ^^sioncd  by  the  incomplete  closure 
of  ihr  Rivinian  segmcni,  A  small  opening  at  this  point  it, 
according  to  R^ruiull.'*  (Iii<^  ro  a  palholcgtcal  prDCcs^,  ;tnd 
there  is  no  foundation  for  considering  it  a  result  of  imperfect 
dcvclopmcDt-  Under  aU  circumstances  butli  ears  should  be 
examined,  althnLij&^h  tht^  patient  may  comptnin  ol  but  one, 
The  importance  ol  thi$  is  evident  if  the  reader  will  recall 
the  remarks  already  made  in  the  chapter  on  physiolo^,  con- 
ccnifng  Uie  Interdependence  of  one  organ  upon  ih:it  ol  the 
opposite  side,  h  is  also  important,  since  any  slight  anomaly 
in  the  direction  of  the  canal  nr  In  ilie  position  of  the  mem- 
bni:^  tympani  will  probably  exist  on  botli  sides,  and  a  source 
ol  error  in  the  iiiicrprclation  of  appearances  found  in  the 
aflcclcd  or|;:an  will  thu^i  Ijc  removed. 

At  Ihi*  point  wc  should  consider  the  rebtion  between  the 
contents  of  the  tympanum  and  the  various  quadrants  ol  the 
ijnipanic  membrane. 

Fig.  13  reprewrtit*  the  inlratympanic  stnicturcs  and  the 
inner  wall  ol  ihc  middle  ear.  the  ossicles  lying  in  thrir  nor- 
mal position,  A  jiof  Uiiii  uf  the  inferior  :inr]  pnsEeriivr  \v;dl  of 
the  canal  is  shoivn.  The  mcinbmn^i  tympjini,  with  the  escep- 
lioo  of  a  small  crcaccntic  portion  posteriorly,  has  been  re- 
moved and  the  contents  ol  each  (quadrant  can  her  easily  made 
out. 

In  the  supero-poitcrior  quadrant  the  lonp  process  of  the 
incm  is  seen  descending  in  a  direction  parallel  to  the  manu- 
brium mallei,  lying  behind  il  and  at  n  deeper  level  in  the 
tympanic  cavity-  The  ariiculaiion  of  this  process  with  the 
hrad  of  the  %taiws  is  ^Un  seen,  tngrlher  with  the  posterior 
cms  of  this  Latter  ossicle,  which  passes  upward  and  inward 
gmil  it  is  Josi  in  the  oval  niche.  From  the  head  ol  the  stapes 
a  delicate  fibmufr  band  is  observed,  which  extends  directly- 
backward  imtil  it  is  lost  from  view  behind  the  m:ii^tn  of  the 
tympanie  ring.  Thia  it  the  tendon  of  the  stapedius  muscle. 
The  tip  ol  the  descending  cm*  of  the  Incus  bnd  hence  the 
incudo- stapedial  articulation)  may  frrqurmly  lie  at  a  con^d. 
crahle  distance  IktUim'  [fie  level  tti  the  short  process  ol  the 
iDAllcuft.     On  the  other  hand,  ^ind  especially  as  the  result  of 
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a  pathological  condition,  iliis  process  ol  the  incus  may  mn 
almost  horizontally  inward,  Ihc  processus  kntlcularia  being 
hidden  behind  the  £upero-post«rii>r  miLr^tn  of  the  bony  ring. 
In  such  an  event  ihe  stapes  itself  and  the  st:ipcdiu&  lendon  are 
oat  oi  the  range  of  vision.  Another  situation  frequently  oc- 
cupietl  by  this  process  tA  the  Incus  is  uhisp  lo  and  just  behiniJ 
the  posterior  margin  of  thr  bony  ring.  It  passes  downward 
in  a  direction  patrallcl  to  the  poMcrior  linb  of  the  anrulus.  and 
is  brought  into  view  if  the  patient's  bead  is  turned  away  from 
the  examiner,  permitting  the  illuminating  ravs  to  pass  behind 
the  projecting  margin  of  the  ring.  This  position  oJ  the  incuft 
is  usually  the  result  of  contraction  of  the  stapedius  niusclt; 
or  of  shortening  of  its  tendon.  Search  with  a  delicate  probe 
reveals  ihe  Idcaiinn  of  the  crus  of  the  incus,  the  instrnincni 
being  ca.vily  booked  abnul  it  and  drawing  it  Into  view.  If 
firndy  tixcd,  the  division  of  the  stapedius  tendon  or  of  dense 
adhesions  passing  backward  ironi  the  posterior  cms  of  the 
stapes  retenses  it  and  brings  it  into  the  licld  of  vision.  The 
upper  and  posterior  qu,"idranl,  since  it  contains  structures  so 
important  to  the  function  of  audition,  should  always  be  cfosch' 
evamined.  whether  the  membranit  tynipari  is  intact  or  par- 
tially destroyed.  Frrqiiemly  thp  nttenuiiCion  of  the  mcm- 
brana  in  this  locality,  eilher  from  cicatrization  or  atrophy, 
enables  the  observer  to  recognize  the  above- in  en  tinned  parts 
through  it.  This  is  particularly  so  when  there  is  consider- 
able retraction  ol  the  drum  membrane,  which  then  applies 
itself  closelj"  to  the  struciures  beneath. 

Below  the  incLido-slapcdtal  articulation  in  the  lower  part 
o(  the  supero-postcrior  quadrant,  and  encroaching  to  a  greater 
or  less  extent  upon  the  postero-inferior  quadrant,  is  seen  a 
deep  niche  the  posftTiftr  Iwiuiidary  cif  which  is  Itidden  by  the 
mar^n  of  the  ariuulu*»  tyiiipanicus,  while  ihe  anterior  miir- 
gin  forms  the  postero-inferior  boundary  of  the  promontorj. 
At  this  line  the  inner  tympanic  wall  bends  at  almost  a  right 
angle,  and  the  plane  ot  the  niche  is  directed  backward  and 
downward.  The  depression  formed  bv  this  sudden  bend  is 
the  niche  of  the  rnund  window.  Soinetimes  it  lies  entirely 
behind  the  margin  of  ihe  ring  iind  out  of  (he  field  of  vision^ 
The  portion  of  ihe  tympanic  wall  occupying  ihe  middle  of 
the  field  of  insprcHun  h  the  prtimontiiry.  It  covers  Ihc  first 
turn  of  the  cochlea,  and  exhibits  a  convex  surface  which  en- 
croaches to  a  varying  extent  upon  the  the  cavity  of  the  tyni* 
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panum.  When  this  portion  of  the  wall  is  unusually  convex, 
and  the  niclic  ol  the  round  window  can  be  seen,  the  pro- 
jecting mass  will  occasionnlly  be  mistaken  for  an  exostosis 
unle^  the  possibiliiy  of  iu  anomalous  prominence  b  borne 
in  mind.  The  region  corresjjonding  to  the  nntcro-inferior 
(liiadr.tnt  presents  norhing  deni.inding  special  nolicc,  except 
that  ihe  tympanic  optniiig  tti  the  Eustachian  tube  may  en- 
croach upon  lis  oppcr  pari.  In  the  majority  of  c<\scs  the 
tympanic  orifice  oi  the  lube  lies  in  the  upper  anterior  <iuad- 
nint  and  may  be  entirely  concealed  by  the  anterior  border  of 
the  tym[>anLC  nng. 

IVhcn  the  mcmbrana  vibrans  is  absent  it  b  possible  to 
pass  a  delicate  probe,  bent  at  a  ri(^ht  an^jle  at  the  tip.  upward 
into  the  vault  of  the  tympanum,  both  in  front  and  behind  the 
rfiori  prcKCss  of  the  malleus,  the  angular  portion  disappear- 
ing coEitplclcly  in  ihe  upper 
tympanic  space.  Traction 
outward  causes  the  bent  pan 
of  the  probe  to  press  upon 
the  inner  extremity  of  the  su- 
perior wall  of  the  canal,  and  the  instrument  can  not  be  re- 
moved by  traction  directly  outward,  it  being  necessary  first 
to  disengage  its  tympanic  eiirctnity  from  the  inner  margin 
of  the  superior  wall  of  the  meatus. 

Ai*  the  result  t*f  caries  the  Mjperlnr  wall  of  the  meatus 
close  to  the  tympanum  may  be  dcstioycd,  bringing  into  view 
a  portion  o!  the  head  of  the  malleus  and  the  adjacent  part  of 
the  incuis  or,  where  Ihe  ossicles  have  been  destroyed  or 
displaced,  the  upper  part  of  the  inner  tympanic  wall  lies  ex- 
po^, ^e  then  see  dis<tinctly  the  pelvl«  ovalts,  and  just 
above  thi»  Ute  wall  of  the  aqu:vductus  Fallopii  arching  over 
it.  If  this  last  structure  has  been  involved  in  the  c-arioiis 
pn>cic3a«  impact  uf  the  probe  may  cause  twiiching^  of  the 
facial  muscles,  owing  to  mechanical  irritation  of  the  seventh 
ner»rc, 

NattiraUy*  in  inflecting  the  tympanic  cavity  where  the 
inembrana  lympani  lias  been  destroyed  as  the  result  of  dis, 
oae,  or  where  a  flap  has  been  reflected  for  the  purpose  of 
exploration,  the  parts  which  can  be  brought  into  view  will 
largely  dejwnd  both  upon  the  position  in  which  the  head  of 
the  paticnr  is  placed  and  upon  tbc  correct  nanipulation  of  the 
5|ieculu(B,  so  that  areas  hidden  from  Ihe  direct  )inc  of  vision 
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if  the  iimer  extrtrmity  of  ihe 


rtrmi 
vdi^ui  may  ue  iLiumtiKUed  Dy  rays  Worn  Uk  hcjtl  mirror. 

Boicy  *  has  advised  ihc  use  of  stiiall  mirrors,  which  arc  to 
be  introduced  into  ihc  Ivmponic  cavity  lor  the  purpcwc  of  in- 
»]jcctii;g  the  parts  lying  beyond  the  direct  line  ot  vision;  but 
ihe  procedure  has  met  with  little  succew.  Blake  t  suggested 
the  same  method  long  ago,  and  made  a  practical  applicatioi^ 
of  it  to  dcicrniiue  the  atiachineiit  of  a  growth  springing  Irom 
the  hirer  extremity  of  the  superior  wall  of  the  canai. 

In  the  preceding  pa^es  wc  have  ?ipokcn  iif  tlie  plivsJcal 
chaiactcristfcs  revealed  by  ocnlur  iiisiieclion.  Tlic  reader  is 
not  to  understand,  however,  that  the  eye  aloitc  is  to  be  used  ; 
a  delicate  probe  is  of  grcal  service  in  sctUing  a  doubtful 
appearance,  and  the  value  of  its  use  can  not  be  too  strongly 
advocated*  Where  it  seems  unadvisabte  to  use  a  metal  in- 
strument for  Icar  of  injuring  the  delicate  iiriiclures,  a  very 
satisfactory  subsUiuic  h  found  in  the  iisr  of  what  insy  be 
termed  a  cotton  probe,  constructed  iis  follows:  A  small  bit  of 
cott'in  1^  woimrl  tighllv  ;ibijut  the  ntrcEnily  <if  a  delicate  cot- 
ton holder  (Fig.  41)  in  such  a  manner  that  the  cotton  shall 
project  tor  about  a  quarter  of  an  inch  beyond  ihc  end  ol  the 


Flo.  41. — Cotton  holder 

shaft.  It  being  wound  so  tightly  as  to  offer  considerable  resist- 
ance upon  pressure,  atid  constituting  really  a  prolongation  of 
the  prohe.  This  cotton  lip  can  be  bent  at  any  desired  angle, 
and  is  firm  enough  to  retain  its  shape,  and  yet  not  so  Urni  as  to 
injure  the  delicate  structures  encountered.  It  is  less  disa^cc- 
able  To  the  patient  than  a  metallic  instrument,  while  it  is  of 
equal  service  to  the  examiner.  An  instrument  constrvicted  in 
this  manner  can  be  introduced  through  a  small  perforation  in 
the  membransi  tympani,  or  into  a  sinus  in  front  of  or  behind  the 
short  process,  and  be  carried  into  the  upper  part  of  the  cavity. 
Tactile  impressions  resulting  from  the  pro|>er  manijiulation  of 
the  instrument  :ifTord  valuable  information. 

The  mobility  ol  the  membmnn  and  oaaiclcs  should  be  dc* 
termincd  as  the  next  step  of  the  examination.     This  may  be 
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doci^  by  mnkinfi:  use  of  Sickle's  speculum  (Tig.  42\  U  con- 
sists of  a  han!- nibber  si>eculuiii,  the  witter  extremity  oi 
which  is  MirctTcd  lightly  int^}  one  end  of  a  short  cylinder  of 
the  same  malcml  as  the  spcriiUiin,  while  the  cxtreinhy  in- 
troduced into  the  canal  is  covered  with  a  small  bit  of  rubber 
tubing  lo  eJTect  an  air-tigfat  closure  of  the  meatus.    The  op- 


pijMte  end  of  the  cylinder  1%  chiiied  by  ;i  ^«^j>  which  tn^ikeis  nn 
AAgic  of  forty<-hvc  degrees  with  the  axis  of  the  instrument, 
In  the  centre  of  ihiH  cap  is  an  opening  covered  with  £:laH». 
U]>on  one  side  oJ  this  cylindrical  chamber  is  an  opening:  mto 
which  a  short  tube  is  screwed.  The  free  extremity  of  the  tube 
i>  connected  with  a  ^rnall  air  pump,  bellows,  or  atomiser  bulb 
by  a  short  piece  of  flexibk-rubber  tubing. 

After  the  speculum  has  been  carefully  inseried  into  ihc 
extemat  audptnry  nie^ilii?^,  thr  air  in  ihe  cnnal  am  be  exhauster! 
by  mran^  oi  the  small  air  ptimp  ot  rubber  bulb  with  wliich 
the  iusirumtnt  is  provided,  or  the  flexible  tube  may  \jc  helil 
between  the  tips  and  the  air  withdrawn  in  this  manner.  The 
density  of  the  nir  \n  the  meatus  can  be  increased  if  desired  by 
revcrsidij  the  direction  oi  the  current.  The  jjjlasi  in  iheoutcr 
extremity  d  Ihc  instrument  permits  the  examiner  to  watch  the 
differrni  motions  of  the  membrana  tympani  and  ossicles,  caused 
by  !he  alternate  conde»*iitiim  and  rarefiiciiou  uf  the  air  io  the 
onaL  Were  the  ghi^s  at  right  angles  to  the  axb  of  the 
^cculum,  the  reBcciiou  of  the  illuminatin}^  rays  wouid  inter- 
fere vh'tth  the  view  of  the  deeper  parts,  but  thi5  i»  avoided  if  it 
it  placed  at  an  acute  nng:Je.  U  nder  normal  conditions  the  drum 
mclnbTani*  move«<  outward  each  time  chc  air  in  tlie  canal  is 
rarc6cd,  and  passes  in  the  opposite  direction  when  condcnsa- 
lion  b  effected,  ihe  motion  being  most  evident  in  the  po»tero- 


i 


I03  PHYSICAL    EXAMINATION. 

superior  quadraat.  The  malleus  at  tlie  same  lime  rotaWS 
about  ihe  axis  band,  ihe  srion  process  remaining  almost  irn- 
movable,  wliile  the  long  process  participale^a  in  the  cutwarcJ 
cxcursum  of  ihc  mcrnbraut.  Areas  ttwr  whu:h  ibc  mcinbraiie 
is  adherent  to  the  inner  tympanic  wall  arc  easily  recognized* 
since  they  are  not  ntfcclcd  by  changes  in  the  air  pressure.  It 
is  also  important  lo  note  closely  the  motion  of  the  malleus,  for 
if  bound  down  at  its  lip  any  outward  excursion  is  impossible. 
Under  these  circumstances  it  either  remains  fixed,  the  mem- 
brane bulging  beyond  it  in  front  and  behind,  when  the  air  is 
exhausted,  or  it  may  muve  slightly  outward  at  its  upper  part 
when  there  is  relaxation  of  the  structures  in  tins  IogjIitv- 
Sometimes  i  11  Lratym panic  adhesions  fix  the  malleus  in  such  a 
manner  that,  instead  of  rotating  about  the  axis  bandi  it  rotates 
upon  its  long  axis.  This  is  frequently  observed  in  cases  where 
the  entire  ossicular  chain  and  the  membrana  are  dra^vn  inward 
as  a  whole  by  adhesions,  the  membrane,  therefore,  giving  no 
marked  evidence  of  malposition  except  that  it  appears  farther 
from  the  entrance  of  the  meatus  than  usual-  When  the  ex- 
corsions  of  the  malleus  are  changed  in  character,  so  that  rota» 
lion  takes  place  about  the  long  axis  of  the  ossicle,  we  are 
warranted  in  assuming  the  presence  of  extensive  intratym- 
panic  adhesions*  together  with  some  rcia?cation  fit  the  malico* 
incudal  nrlicutatiom 

The  use  ol  a  magnifyint^  lens  in  connection  with  the  pncU' 
matic  6peculum  is  seldom  of  advantage,  the  unaided  eye  dis- 
tinguishing variations  from  the  normal  quite  as  readily  at 
when  a  lens  is  used. 

Our  physical  examination  has  thus  Far  been  confined  to 
those  parts  of  the  conducting  mechanism  which  can  be  inves* 
tigatcd  by  sight  and  by  touch,  VVc  now  have  lo  call  to  our 
Aid  the  sense  of  hearing  for  the  examination  of  parts  not  ac- 
cessible lo  ocular  inspection.  These  parts  are  the  Eustachian 
tube  and  the  tympanic  cavity. 

In^tion  of  tbe  Tympanum. — Since  the  tympanum  com- 
municates with  the  pharyngeal  vault  through  the  Eustachian 
tube,  a  sudden  condensation  of  air  in  the  vault  of  the  pharynx 
will  cause  a  correspfinding  intrcase  in  air  pressure  in  the  mid- 
die  ear.  provided  the  Eustachian  tube  i*  open.  The  tym- 
panum is  separated  from  the  external  meatus  only  by  the  thin 
membrana  tympani*  and  the  examiner,  by  inserting  a  flexible 
lube  into  the  meatus  of  the  patient  tvhde  the  other  extremity 


»  inserted  iiiio  hfs  own  xuditory  c:m<il,  U  Mc  to  rccngni/e 
the  moment  whcu  tlic  air  cntci's  the  umpanum,  bv  lis  impact 
upon  thu  delicate  p.'irtition.  The  sound  proclueed  tinder  nor- 
maJ  condi1u>n<  when  the  tympnnum  is  suddenly  inflated  wc 
may  dcnnminate,  lor  convenience,  the  sound  o(  impact.  Jt 
is  of  sharp,  meialUc  character,  and  is  due  lo  the  stretchlnf; 
ol  the  [nemhran;t  tympari  by  the  sudden  condensation  of 
the  air  ^vithin  the  midilk  car.  ThU  &aund  seems  to  originate 
in  the  ear  of  lUe  obncrver  on  iiccount  uf  i\\e  extreme  tUinneitt 
of  the  interposed  partition,  and  the  direct  conveyance  of  the 
sound  waves  to  his  car.  Under  normal  conditiotis  but  a 
single  sharp  metallic  cHck  or  snop  is  heard.  This  may  be 
foUowccI  later  by  a  fiimilckr  sound  of  lower  pitch  and  of  less 
I  irttensiiy.  due  to  the  return  of  the  mcmbrana  lo  a  condition 

'  of  equilibrium  in  virtue  of  its  eta&ticity-    A  familiarity  with 

i  these  MgtK  in  hf:dlh  enables  the  observer  to  intt-rprr-r  cor- 

^^       rcctly  the  s^nilicauce  of  any  mndificatiou  In  their  chai~actcT 
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due  to  |>athoLopical  conditions.  It  is  sometimes  stated  that 
nusctdtatioQ  is  a  procedure  cl  little  dia^no^tic  value,  but  1  can 
only  say  that  the  otolo|;ist  who  would  lake  thU  ground*  mi^ht 
be  compared  with  a  physician  who  would  consider  himself 
able  to  judge  of  intratbomcic  conditions  without  availing 
himself  of  auscultation  of  the  rhestt.  Au^crullatinr  certainly 
affords  us  at  v.iluabte  means  of  recognfxing  certain  conditions 
withm  the  tympanum  and  Eustachian  tube,  if  practiced  sulli- 
cicQtly  long  to  enable  one  to  interpret  the  significance  of  the 
v;iriotts  sounds  heard. 

Methods  of  lnflatioa."Thc  earliest  method  of  inflation  of 
ihc  middle  ear  U  thai  which  beam  the  name  of  its  discoverer, 
Valialra.  It  is  executed  by  Ihe  p.itient  comprevMnj^  the  alic 
nasi  between  the  thumb  and  finj^er  of  oik'  h^nd.  (bus  closing 
the  noMfiU;  at  the  name  time  the  mouth  is  closed  and  the  at- 
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lempl  j%  m^idi^  Ui  tnrcr  air  llirnuj^h  llic;  ittistrilK — in  other  words, 
to  blow  the  no«r-  The  result  h  that  the  air  is  forced  into  the 
tympanum,  since  all  other  avenues  of  exit  ;irc  dosed.  The 
procedure  is  Ircqucnlly  vahiablc  :is  :\  di.ngnostic  measure^  as 
the  surgeon  can  obser^re  the  eHccl  ol  Ihc  increased  Intralym* 
panic  pressure  upon  the  drum  membrane,  hy  an  iiispeciion  of 
the  pan  while  the  patient  perfarni*  the  inflation.  Depending 
as  it  does  upon  the  paiii^nt  hiinseH  for  its  efficiency,  this  pro- 
cess possesses  bul  HliIc  thcnipeulic  value. 

The  uHi-st  univer-sallj'  cmpluycd  rne!h(Kl  of  inftaiing    the 
middle  cari*  thnt  first  brought  into  proniiaciiceby  Polii^er  * 

and  bearing  his  njiinc.  To 
force  air  througti  the  Hu£ia- 
chtan  tube  by  thia  procedure, 
the  surgeon  raakes  use  of  tt 
bat  loon  shaped  rubber  bulb,  to 
AM  ^^     which  a  tube  of  the  same  ma- 

BS  &  terial  i%  uU;iched  :  the  sudden 

compression  of  rhe  bulb  by  the 
hand,  cxpeU  the  ^ir  through 
the  free  end  of  tlie  tube  with 
considerable  force.  This  ex- 
tremity of  the  Cube  is  provid- 
ed with  a  hardrubber  tip.  so 
shaped  that  il  may  be  inserted 
Into  the  noftlril  oi  the  patient, 
or  in  some  instances  it  is  coni- 
i:ii\  in  form  su  us.  tn  occlude 
the  nostril.  In  inflating  with 
this  instrnmeoL  the  mise  piece  is  held  in  posiliou  by  the  fin- 
gers oi  the  surgeon's  left  hand,  the  oihtr  nustril  being  oc- 
cluded at  the  same  lime  by  compressing  the  aljt  oi  both  aides ; 
the  patient  is  then  directed  to  take  a  small  quantity  of  water 
into  the  mouth,  and  to  swallow  it  at  a  ^iven  signal.  Coinci- 
dent with  the  set  of  deglutition  the  physician  c*>mprc**es  the 
bulb»  which  he  holds  w  the  right  hand,  by  (jnickly  and  firmlv 
cloMug  ihe  linger*  upon  in  thus  driving  ihe  air  witlim  il  inlis 
the  pharyngeal  vault,  and  from  thence  into  the  tympanic  cari- 
tics  through  the  Eustachian  tubes,  Theaclion  of  swalloM^ing 
shuts  06  the  pharyngeal  Vdult  comptetcLy  from  the  oro-phnr- 
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ynx.  by  the  elevation  of  the  soil  pataic,  the  iniiscubr  aciion 
cde<:1in^  this,  al  the  same  time  serving:  lo  render  ihe  lube 
more  permeable,  in  The  inanntr  already  flescrilDed  in  consider. 
ing  the  function  ol  the  luUil  muscles.  Various  mtKiifi anions 
of  lhi%  [ifOL'CTiiijre  have  lieen  Jevi^cEt,  llic  hiiccrss  dejmjtliirf; 
largely  upon  the  intelti^nt  cooperation  o(  the  patient.  The 
act  of  swallowing  must  be  coincident  with  the  comprca- 
II  ol  the  inllating  hulb;  otherwise,  the  najto-pharyngcal 
t  will  not  be  shul  off,  and  an  imperlcct  opcmtion  will  be 
he  resell.  When  this  occurs,  l^c  operator  not  only  hils  to 
carry  out  the  measure  intended,  but  occasions  great  dtscom- 
Jorl  CO  the  palient.  and  occasionally  tci  hiinteH,  for  the  v-u<\* 
den  rnlntnce  of  the  air  into  the  on>-pharyn\  forces  rhe  water 
which  the  patient  is  attempting  ta  swallow,  cither  into  the 
brynx,  brinjf;in^  on  a  severe  scizLtrc  of  coughing,  or  out  ol  hi} 
mouth,  deluging  himscH  and  operator  as  well. 

The  moditicfttions  of  the  Polii/er  method  have  been  de- 
signed  to  obviate  such  accideiiiii.  One  of  the  he^t  i»  to  direct 
the  paiieni  to  close  hi*  h'ps  :ind  then  puff  out  the  cheeks,  as 
ihoujj^h  trying  to  whl^^tle  with  the  mouth  closed-  Another 
f:4irly  MKxeWul  iitelhcal  ix  to  rc^peat  r<i[nd1y  the  lelter  K,  i>r 
ly  sylbblc  containing  the  K  sound.  Cither  of  these  proccd- 
res^  causing  an  elevaljon  ol  the  soft  palate,  effects  a  fairly 
dosvreoJ  the  pharyngeal  vault,  Thc^e  mrtdihcationa 
i)(  particular  convenience  in  children,  and  render  the  opcr- 
:ition  much  kss  uncomfortable.  In  infants  the  act  of  crying 
produce*  ftulfictertt  closure  of  the  naso-pliarygncal  space  to 
Allow  ol  'I  «iicoe?^sful  itiflation  of  ihe  miihile  ear,  if  ihe  air  bag 
b  forcibly  compressc^d  vkhilc  the  child  is  crying. 

There  can  be  no  qtie»lion  of  the  value  dt  l\>litzer'^  method 
h  as  a  diagnostic  and  therapeutic  procedure,  but  itft  u5C 
ould,  I  think,  be  restricted  lo  cenain  cases,  and  it  should 
not  be  adopted  to  the  exclusion  of  c;ithet(^rij;att<>n  of  the  tube. 
A  few  words  will  not  be  out  of  place  here  regarding  the 
lection  of  a  proper  inflating  bulb,  or  Folltjrer  bag.  and  of  a 
roper  lip  few  the  instruments  The  error  usually  made  i*  to 
oosr  an  unnecessarily  large  bng,  A  large  instrument  is 
ciimhcrsi^me  and  al  the  sai[ie  lime  less  efhciL-n!.  since  it  can 
noi  be  Ml  grasped  that  the  hand  is  able  to  compress  il  quickly. 
The  lumen  of  the  delivery  tube  is  frcqucDtly  so  small  in  pro- 
rtioo  to  the  size  of  the  bag,  thai  when  a  sudden  effort  at 
mpression  ifi  made,  very  Utile  air  h  forced  out,  the  len^ 
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ston  ii^  ihc^  bulb  ^ImoU  immcMli;Ltr]v  rcarliing  %b€^  a  c! 
that  furlficr  coniprcs^ion  is  impossible.  The  use  of  a  sens 
bulb,  o/  not  more  thai)  four  ounces'  capacity,  is  attended  witb 
more  satisfactory  results;  the  instrument  can  be  easily  held 
in  the  palm  of  the  hund,  £o  ihnt  the  lingers  encircle  it,  and 
can  be  olmo^t  eomplciety  emptied  when  the  hand  is  quickly 
closed  upon  itn  The  actual  air  pre5j«ure  obtaiiuible  with  a 
bulb  of  moderate  si^c  i^  grc-ater  thnn  with  une  of  large  di* 
mcnsinns.  It  i^  immaterial  whether  the  air  liag  is  provided 
wiih  a  valve  which  allows  ihe  entrance  of  air,  but  closc^when 
the  bulL)  is  compressed,  or  whether  it  has  but  a  sirgic  open 
ing,  in  which  coac  the  free  end  must  be  removed  from  th 
nostril  alter  e«ch  act  o\  irHation*  When  this  last  (orm  o(  bi\g 
It  employed  it  must  be  removed  from  the  nostril  befon*  the 
pressure  upon  the  bag  is  relaxed;  otherwise,  the  mucus  from 
ih©  nasal  cavity  \vili  be  sucked  up  into  the  lube.  T<i  prevent 
this  accident  Ii  is  also  important  that  the  tip  be  wiped  immc 
dialely  after  removal,  either  with  cotton  or  with  a  towci,  and 
before  allowing  the  bag  to  refills  It  is  more  convenient  cer- 
tainly to  use  a  bag  provided  with  a  valve,  although  even  here, 
if  the  nose  piece  is  allowed  to  remain  in  position,  &  certain 
amount  of  mucus  may  be  aspirated  from  the  nasal  cavity. 
The  objection  tu  the  valve  lies  in  the  fact  thnt  it  is  liable  to 
(fci  out  of  order  This  difficulty  may  be  obviated  by  cutiinflf 
a  hole  iu  the  side  of  the  ordinary  bag»and  covering  the  open- 
ing with  ihc  h:mil  during  the  acL  of  cnrnprrssinn :  as  the  fin» 
gers  are  relaxed  it  is  uncovered,  thus  alloviing  the  balloon  1 
fill  readily.  This  is  ccrlaiiily  more  simple  than  any  automatic 
valve,  nnd  demands  only  a  little  j^ttcntion  on  the  part  ol  the 
operator  to  sec  that  perfect  closure  of  the  opening  is  effected 
at  each  act  of  inflationn  Personally,  I  olten  use  a  very  small 
bulb  of  a  capacity  uf  about  two  ounces,  such  as  is  supplied 
with  the  ordinary  hand-b;tl1  nasal  atomi2er.  The  valves  in 
these  instrumenis  are  (airly  well  maden  and  do  rot  get  out  :if 
order  rciidily.  The  one  which  I  prefer  ha*  two  valves,  one 
allowing  the  air  to  enter  at  the  disul  end  o[  the  bulb,  while 
at  the  same  time  a  valve  at  the  opposite  cslrcmity  closes  the 
channel  bt^tween  the  bulb  and  the  nasa)  cavity  tif  the  patient, 
preventing  the  entrance  of  mucus.  Thi:.  small  bulb  is  also 
particularly  adapted  for  use  with  the  catheter,  it  being  only 
nerce**iary  to  ctiange  the  tip, 

Regardingihe  particuhrform  ol  tip  suitable  for  inserUoa 
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the  iHMCrn,  !in1Jvf[Iu:fcI  j;reri.-rcnc*^  will  probabl)'  be  ihe 
■I  guide-  Miiiiy  advocate  tlir  use  of  a  Mtiall,  cLrvcd  hanl- 
rubbcr  tip.  This  tube  15  inserted  into  the  inicrior  mc^itus. 
where  it  is  held  between  the  fingers  and  thumb  o(  the  left  hand, 
which  at  the  same  lime  coniprc&s  the  alx  iiasi  so  ligtilly  as  to 
Allow  no  air  to  etCApe.  I  have  never  been  able  to  use  thU  in- 
fitrnment  to  my  own  satisfaction.  :ilthoiigh  there  is  no  question 
thai  it  i*  jjerftclly  <?fficienl  hi  tJlhcr  hands.  The  ubjccliun  lo 
lis  11M  is  lh:i1  thr  intrddiicticinoi  the  tube  into  the  nostril  may 
be  painful,  if  the  septum  is  considerably  deflected,  aiid  even 
when  the  greatest  care  is  used,  slight  hjtmorrhagc  itiay  (*jllow 
the  procedure.  If  this  form  of  tip  is  chosen,  care  should  be 
taken  that  its  calibre  is  ample,  permitting  a  large  volume  of 
air  tc  pats  through  it.  As  the  inJi^trunient  is  usually  sold  in 
the  shops,  the  bore  U  very  small  in  comparison  with  the  ex- 
leroat  diameter  of  the  lube.  It  is  also  wise  to  cover  the  end 
of  i\w  tube  to  be  introduced  into  ihe  infirior  meatus  \%ith 
a  piece  of  thin  rubber  tubing,  as  an  abrasion  of  the  nasal  mu> 
couft  membrane  is  less  liable  to  be  caused  if  this  h  done. 

For  my  own  use  [  prefer  a  conical  tip,  which  Dccludes 
the  anterior  nasat  opening  pcrtccily  by  the  coaptation  ot  its 
surface  \riih  the  soft  walls  of  the  opening  into  which  it  ia  in- 
serted*  This  conical  tip  may  be  construcied  either  <»f  glass, 
hard  rubber,  or  aluminium,  ard  care  should  be  taken  that  the 
opening  througb  If  Is  nf  sulTicienl  size  to  allow  a  free  pnssage 
of  the  air  whe-n  sudden  Ci>ndrnsattQn  is  effeclcd.  In  childrcm 
fhiA  conical  tip  is  unquestionably  more  cfTectual  and  more 
ea^ilv  mAtiipiibfcH  tf.nn  the  fine  j>rcviinislv  mentioned. 

Cathetcnxation  of  the  Eustachian  Tube. — By  this  manipu- 
lation the  fttifgcon  directs  a  current  ol  air  into  the  tympanum 
of  one  *ide  or  ihe  other,  by  means  of  a  canula,  which  is  paf»ed 
through  the  nut^'A  passages  into  the  vault  of  the  pharynx  and 
inserted  directly  into  the  Knstachian  orifice. 

Before  giving  a  detailed  <lfscriptlon  of  the  method  of  iniro- 
ducing  the  in*iruincnt.  a  few  wonU  in^y  be  said  concerning 
the  catheter  iu*clJ  (I'ig, 

45).    It  consists  of  a  tube      ^^^^^^^^^^^^mm^ 
of   either  hard   rubber,     ^  ©  Q    tg)    i^ 

pure  or  0()in  salver,  or  vi^  4s.— The  edukUmi  «thcT«r. 

of  German  mlvef,  abotit 

ci|fhi  inches  long,  bent  in  the  arc  of  a  circle  at  one  extremity, 
while  at  the  other  it  is  expandrd  into  an  elongated  funnel, 
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which  coni[i(iil<'s  about  an  inch  of  its  length.  The  eAmilA' 
v;iry  in  cxtenuJ  diamclc:r  from  No.  5  to  No.  6  ol  the  French 
scrale.  The  expanded  end  of  the  catheter  is  provided  with  a 
guide  ring,  fastened  to  that  wall  of  the  tube  corresponding  to 
ttie  concavity  of  the  arc  described  by  the  pharyngeal  cittrcnn- 
ity.  (or  the  purpose  of  anlorming  ihc  observer  of  the  position 
of  the  beak  of  the  instriiniern  when  in  the  nawif  caviiv.  De- 
cided preference  ?;hould  l»e  given  lo  the  pure  silver  instru- 
mertts,  since  the  curve  can  be  e:isily  chiiiigcd  to  meet  the 
necessity  i>f  aiiv  individual  case,  f  Jci man  siUer  possesses  Uut 
litUc  flexibility  to  permit  of  the  instrumcnrs  being  e^isily  bent, 
while  thehard-rnbbcr  instruments,  although  they  can  be  molded 
into  any  form,  aitcr  they  have  been  healed,  nsuallv  possess  s<> 
small  a  lumen  in  comparison  with  the  exlernal  diameter  of  the 
tube,  0S  cn  render  theni  unlit  for  use.  Even  in  the  pure  silver 
instruments  this  objection  occasionally  exists,  ihe  walls  being 
unnecesiarily  thiclc,  ^nd  atlention  should  be  directed  to  this 
point  in  selt^cting  ihe  catheter.  Care  should  also  be  rakenihat 
the  margin  of  thelnmeaof  the  pharyngeal  extremity  is  smooth, 
so^is  nol  lo  abi-nde  the  mucous  membrane  with  which  it  comes 
in  contact  Ilartmann  *  advises  that  the  tip  shall  be  slightlv 
bulb-shaped  for  this  reason^  This  is  not  necessary  if  care  is 
taken  th:it  tke  margins  of  the  o|JCning  arc  slightly  invcrlcd. 
making  the  periphery  perfectly  smooth.  As  to  the  proper 
»i3fe  of  catheter,  it  is  ordinarily  stated  that  the  largest  instru- 
ment which  can  be  introduced  through  the  nasal  passages 
should  be  emphjyed,  and  in  some  instances  an  insTrument  of 
lar^c  calibre  is  of  service.  It  should  he  rctncrnhffred  llvM  the 
width  of  the  isthmus  of  the  tube  is  never  greater  than  one 
tenth  of  nn  inch,  and  usually  its  diameter  is  less  than  this; 
therefore  there  can  be  no  advantage  in  using  a  catheter 
whoiic  calibre  is  many  times  greater  than  this,  If  the  tube  is 
obstructeri>  a  small  instnimt^nt  is  even  more  efficient,  since  the 
column  of  air  will  exert  a  greater  pressure  than  when  a  large 
instrument  is  used.  Any  advanlagt  g;nned  by  an  instrument 
of  large  siic  is,  I  Ihink,  more  than  counterbalanced  by  ihc  in* 
creased  delicacy  of  manipulation  which  the  Hmaltcr  alhiws, 
enabling  the  operator  to  locate  it  mt.*rc  exactly.  Regarding 
the  proper  curve  of  the  instruments,  this  must  of  occcsftity 
vary  in  different  cases,  according  to  the  width  of  the  pharyn- 
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^cal  vault, the  fjromincncc  oi  the  tubal  orifices. and  ibeirregu- 
1antic£  met  with  in  the  nasal  clianibtrrs. 

Buck  *  advise*  dial  the  curve  of  the  catheter  be  lorg  and 
gr»dLial,  :ttu\  find^^  this  f*irm  iidaptcd  to  n  greater  mimber  of 
ca(«s  cliaa  one  in  whicl>  llit-  i^idtcis  of  the  arc  is  slioiiei.  Thu 
fthapc  iaopccially  valuable  where  the  inferior  meatus  is  ob- 
structed by  ii  ridge  located  rather  low  down  on  the  scptutn. 
Many  times  a  sharper  curve,  such  as  advocated  by  Urbant- 
schiuch.t  will  be  found  lo  give  a  more  perfect  inflation. 
Herein  ti«  tl>e  advantage  of  the  pure-silver  instrument,  since 
it  can  be  molded  easily  Into  any  de«;ired  Jorm,  according  to 
the  demand*  of  each  caste.  li  it;  ul  some  ]mpcjrt:ince  th;Ll  (he 
cnlhetcr  ?^haU  not  be  so  long  ihnt  when  in  positiun  it  projects 
more  ihan  an  inch  and  a  L)uartc:r  beyund  the  nana!  ripening. 
It  is  more  diflicult  Ui  miiintfiin  the  instrument  in  a  hxed  posi- 
tion it  it  projects  larthcr  than  this,  since  any  alJKht  motion 
serves  to  displace  it  Irom  the  lubnl  orihce.  When  the  project- 
ing portion  is  short  very  little  levernge  can  be  obtained,  and 
there  is  lc$s  possibility  of  inPlicting  injur}'  upon  the  delicate 
Jtiniclure*  encountert^d,  in  the  evi^nt  ai  rough  ni;intpulaiion. 

The  particular  device  to  br  used  iar  efTerring  inH-'ilinn 
haA  been  discussed  thoroughly,  each  fojm  bavijig  its  advo- 
cale&  The  ordinary  Pnlitxcr  bag  is  must  commonly  cm- 
ployed,  the  delivery  lube  terminating  in  a  conical  tip  which 
fit*  tntn  the  outer  end  of  the  catheter  exactly:  or,  in  some 
instances,  the  tip  ts  larger  than  the  mocth  of  the  catheter,  the 
bflf:  being  so  held  at  the  moment  of  compression  that  the  tube 
is  applied  a«  clo*ely  as  possible  to  the  mouth  of  the  cathe- 
ter, but  not  fitting  into  it  tightly,  thus  preventing  undue  pres- 
sure ai  the  moinmt  of  condensation  ol  the  air.  When  a  valve- 
le&s  :iir  bag  \%  ii\ti\  In  thiv  mafinrr  il  nttist  lie  renii»ved  ailer 
each  act  oi  compression  to  allow  it  to  refill,  and  ihe  repeated 
ad/uMment  to  the  lumen  ol  the  catheicr  can  not  but  disturb 
Ihc  position  ul  the  instrument,  and  be  a  source  uf  discomEort  to 
tbc  patient.  It  is  much  simpler  to  make  use  of  the  ordinary 
atomizer  bulb»  provided  with  a  valve  at  either  cxircniiiy  and 
connected  with  the  catheter  by  a  piece  of  rubber  tubing 
about  twelve  inches  long.  The  delivery  tube  is  jenned  to  the 
catheter  through  the  interiKi^iliot]  tA  a  ciniical  tube  ground 
ta  fit  tbc  catheter  exactly ;  this  allows  a  free  manipulation  of 
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ihc  bulb,  without  any  motion  being  imparted  lo  ihc  catheter 
when  k  is  once  in  positifm.  When  ihis  appairtius  is  used  the 
h^rd-rubbrr  tube  is  futc<)  into  the  calheier  before  the  instru- 
ment is  introduced  iiUo  the  nose,  the  small  she  of  bulb  ren- 
dering it  possible  lo  gra&p  this  in  the  poJm  oi  the  h^ind,  while 
the  fingers  of  the  same  hand  hold  the  catheter  and  muniptjiatc 
it  during  its  passage  through  the  nasal  cavity  (Fig*.  46  and 
4;).  This  allows  of  great  freedom  of  manipuUlion,  on  account 
of  the  length  o!  the  tube  which  joins  the  catheter  to  the  bulb. 
After  the  catheter  is  once  in  place  the  fuigers  of  the  left  hand 
fis  h,  while  with  the  right  hand  the  stirgcon  compresses  the 
bulb  a^  ni^Liiy  times  as  may  be:  necessary.  No  mclicn  is  cuili- 
tntinic;i1cd  to  the  insCruinent  as  the  bulb  is  emptied,  and  nrt 
discomfort  attends  the  operation.  Certainly  from  a  hi^manc 
point  of  view  this  method  is  to  be  preferred :  and  it  may  also 
be  said  that  since  the  mechanical  irritation  is  reduced  loo 
nninimum  the  therapeutic  value  is  also  greater. 

Lucae*  advises  the  interpoBition  of  an  elai^lic  bulb  be- 
tween  the  inflating  b;ig  and  the  catheter  to  serve  as  a  re- 
ceiver, which  is  filled  by  the  compression  of  ihe  Inllafing  bng. 
Thc  elasticity  of  this  second  bulb  permits  of  the  introduction 
of  a  continuous  current  o\  air  into  the  tympnnum.  It  has 
never  in  my  experience  seemed  necessary  that  ihc  current  of 
ELir  should  be  continuous,  and  for  diagnostic  purposes  cer- 
tainly, it  would  be  of  less  value  than  an  intermittent  currentn 

Many  Continental  otologists  advocate  the  use  of  a  higher 
Air  pressure  than  can  be  obtained  by  any  oi  the  above  instru^ 
ments.  and  employ  some  form  of  air  pump  to  secure  the 
proper  amount  of  tension.  In  such  an  instrument  the  air  19 
furccd  by  the  pump  into  a  large  receiver,  provided  with  a 
gauge  for  registering  the  degree  of  condensation.  Tbc 
Eustachian  catheter  is  connected  with  this  receiver  by  means 
of  a  flexible  tube,  and  the  air  is  allowed  to  escape  throiAgh 
the  instrument  by  means  of  a  properly  adjusted  cut-off. 

When  the  Eustachian  tube  is  so  much  obstructed  that 
catheter  inflation  is  impossible  with  ilie  ordinary  air  bag,  some 
method  should  be  employed  to  delermine  the  exact  nature  of 
the  obstruction,  rather  than  to  attempt  to  perform  inflation 
with  very  high  air  pressure.  The  same  remark  will  apply  to 
the  use  of  any  form  ot  foot  bellows  for  a  similar  purpose.    Ko- 


^rdinf^  all  of  these  devices.  U  should  be  borae  in  mind  that, 
AS  :i  dLignosTic  measure,  considerable  inlormalion  ]«  g.iine<l 
by  cslimanng  the  Hmnunt  of  force  nccess:iry  to  empl^'  ihc 
bag  by  aniiprcssuig  it  in  ihe  palm,  in  iirdci"  li>  scctirr  a  free 
entrance  oi  nir  into  the  tympanum,  ;«£  evidenced  by  a  use  ul- 
Utorr  signs.  The  hctnd  and  c&r  ol  the  operator  then  act 
tO|;cther,  aUowinE:  him  to  interpret  the  rclalinn  between  the 
imensity  of  any  particular  sound  heard,  nnd  the  lorce  neces- 
sary to  secure  the  degree  of  pressure  requisite  to  force  the 
air  into  the  tympanum  and  produce  the  9.ound. 

An  appropri^re  calhcter  and  infl;iiin|f  apparatus  having 
been  selected,  ihe  next  slep  is  the  teiliiikgut-  iil  itisfffiinj;  the 
tnMrtimcnt.  The  plan  which  scenic  mosl  simple  will  be  first 
described,  after  which  other  methods  will  be  detailed. 

The  inHatinfi:  bulb  is  held  in  the  palm  of  the  rijEfht  hand, 
while  the  catheter,  having  been  properlv  connected  with  it.  is 
grasped  lightly  between  the  thumb  :ind  index  and  middle  fin- 
gers of  this  hand,  much  as 
a  pen  is  held.  The  shaft 
of    Ihc    instrunieni     points 


Tta.  4&— IntrodnctlaQ  of  the  Kit*- 


Fig.  47,  — Tntxisduciion  of  tho  Eus. 
UciW  caibcC«r  (tctond  uvp). 


directly  upward,  while  the  curved  pharyngeal  poriion  He« 
in  the  horizonlal  plane,  the  orifice  of  the  c-ntheter  liM>king 
forwjird.  Thir  patient  should  lie  >eaLed  in  a  chair  with  a 
high  back,  and  the  head  should  be  inclined  forward  ^Ughily, 
while  at  the  same  time  he  should  be  directed  to  close  the  hp* 
tighdy  aiMl  breathe  »lowly  and  quietly  through  the  nostrils. 
The  operator,  either  stardini;  or  ^ittJnj;  at  the  right  of  the  pa- 
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tknL  litts  ihc  tip  of  the  paUcnt's  nose  upward  with  ibc  ball 
of  ihc  left  ibumb.  the  tndex  and  middle  Angers  retting  upoa 
the  nose  ju&t  ttclow  ihe  bridge.  From  ihiit  minnent  ihc  left 
hand  is  not  rcfnovrd  from  ihr  patirm's  nose  until  inflation  hai 
born  accunii)li>^h<.-<l  dml  the  calhcicr  has  been  rcmovevl.  Th<* 
tip  of  the  no&c  being  ckvAtcd*  the  extremily  ot  the  catheter  b 
introduced  into  the  nostril  (sec  Fig.  46) ;  as  soon  as  the  instru- 
ment has  pASScd  the  flight  ndjfc  at  ibe  immI  oribce  the  oi>enk- 
tor  carries  the  hand  holding  the  instrument  upward  until  the 
catheter  assumes  a  honzonial  po«iiion.  In  this  podtioo,  with 
the  tip  kept  con«t3ntly  upon  the  floor  ol  the  nasal  cavity,  the 
catheter  is  passed  directly  backward  through  the  inferior 
meatus  until  the  posterior  pharyngeal  wall  is  encountered 
(Fig,  47):  tt  is  then  drnwo  forward  about  three  eighths  or  one 
f<mrtb  of  an  inch.  and.  rcmembcnng  that  the  guide  ri[ig  on 
the  shaft  indicates  the  direction  in  which  the  pharyngeal  ex- 
tremity poirts,  the  instrument  is  rot;>ted  upon  its  long  axis 
until  the  rin;:  points  almost  directly  outward  toward  the  «de 
to  be  inflaic-ci.  The  hand  ift  then  elevated  a  little  and  carried 
slijjhtly  toward  the  opp^Wiite  ear,  amdng  the  pharyngeal  ex* 
iremity  of  the  insiruinent  vo  descend,  and  at  the  same  time  to 
press  lightly  against  the  lateral  pharyngeal  wall.  Dy  drawing 
the  catheter  a  little  oulwani,  the  tip  will  be  felt  to  impinge 

upon  the  posterior  lip  of  Ihc  tube  ;  it 
is  to  be  drawn  over  this,  the  tip  being 
turned  slightiy  downward,  il  neces- 
sary, to  effect  this  without  undue 
force.  As  soon  as  the  operator  knows 
by  the  sense  o(  liiuch  that  the  promi- 
nent posterior  lip  has  been  paitsed.  th* 
catheter  is  rotated  upon  its  long  aiis 
unlit  the  guide  ring  points  upwaid 
and  outward  toward  the  ear.  while  at 
the  same  time  the  outer  extremity  of 
the  instrument  is  moved  toward  the 
opposite  sidc.ihus  pushing  the  pharyn- 
geal exirrmity  well  into  the  mouth  of  the  tube.  When  care- 
fully placed,  ihe  sense  of  fixation  imparted  to  the  hnnd  is  un- 
mistak^tble.  At  this  juncture  the  Icll  thiinib  is  moved  sii  as 
to  pass  bciieath  the  catheter  and  support  it.  The  instrument 
is  thus  held  firmly  against  the  margin  of  the  nostril,  by  the 
thumb  below  and   the  first  three   fingers,   resting   upon  the 
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bridg;«  of  tbe  nose,  abi^ve  (Fiir<  4^^) :  ^^  th(?  same  time  the  tip  ot 
the  nose  is  pressed  upw;trfl  us  bciore.  The  right  hand  h  dow 
free  CO  compr^sfl  the  bulb,  forcing  the  air  through  ihe  catheter 
fmo  the  middle  car,  its  entrance  being  recognized  by  stjunds 
hrarci  thnnigh  ihr  auvcnhatJon  tubt^. 

As  already  sutcci,  the  value  of  au^ullatioii  fur  dm^ncisLic 
osca  can  not  be  ovcresliiiiaicd,  and  ihc  uiil^cicr  h  much 
rior  toother  methods  ol  inUiiiion  n-hcn  the  operation  is 
pcriornicd  as  a  diagnostic  measure  only.  The  amount  o( 
manual  pressure  nece&sary  to  lorcc  the  air  irto  the  tynip;Lnuin 
is  also  of  imporiaocc  in  deiermhiing  Ihc  degree  of  obstruction 
prc&eni.  and  this  may  be  roughly  csnmated  by  the  operator 
with  each  act  of  coiu pressing  the  bulb.  The  various  sounds 
pr<Kluccd  afford  ex^ci  infnniKiti(»n  as  (o  the  physical  condi. 
tio«i  of  the  mouth  of  the  tube,  of  the  tubal  canal,  and  of  the 
tympanum,  Theac  advantages  arc  not  ofTcred  by  (he  Politzcr 
method  ot  tnAatioii.  since  the  efhciency  of  the  procedure  de- 
pends entirely  upon  the  ability  ol  the  patient  to  clo^^e  the 
oato-phan^uf^eal  Apace  completely  at  the  proper  moment.  In 
cathi-teri:(a!ion  Ihe  operator  hns  the  entire  control  of  the  pro- 
cedurCn  and  from  knowledge  derived  by  the  sense  of  touch  fis 
ti>  the  rx;ict  liH.-alion  of  thcr  calhi-ter.  atid  by  an  estimate  of 
the  force  employed  during  the  act  of  inflation,  he  is  able  to 
derive  valuable  information  from  the  various  auscultatory 
«ound^  elicited  during  the  cxperinicul. 

Auscultatory  Sounds.— VVc  may  consider  that  the  stnjnds 
heard  through  tht:  aviscultaljon  lube  nr*^  produced  cither  at 
the  pharyngeal  orifice  of  the  tube,  or  wtihin  the  lumen  of  the 
nal,  or  within  ihe  tympancun.  Frequently  the  ear  analyzes 
ihc  impressiim  made  upon  it  during  such  an  exiiminAlion.  rc» 
M>lTing  the  combination  ol  sounds  heard,  into  the  several  sim* 
pic  sounds  produced  at  each  of  these  locations. 

The  determination  ol  the  point  at  which  a  given  sound  is 
'generated  consists  in  measuring  its  intensity  or  its  proximity 
to  Ihe  ear  of  the  examiner.  Since  the  tympanum  of  the  pa- 
tlerl  is  separated  from  the  lumen  ot  the  diitgnotis  tul)e  simply 
hy  the  drum  membrane,  any  sound  produced  by  the  :iir 
^nteritig  the  tympanum  will  appiiar  to  iirif^inatc  in  the  ear  of 
tirt  examiner.  We  also  remember  that,  on  entering  the  tym- 
panum, the  current  passes  from  a  narrow  canal  into  a  cavity 
of  compamUvcly  large  size,  and  we  should  evpecl  that  its 

character  woukl  t>e  modified  by  this  change  in  the  physical 
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conditions,  so  thai  the  j>?lch  would  be  lowered  and  the  qcaU 
iiy  ftofrcncd. 

On  the  other  band,  souiid:^  ori^tiiaLing  in  the  Eusl.tchian 
canal  would  be  oi  higher  pitch,  bul  would  impress  the  listener 
as  though  ihcy  came  from  a  greater  distance  from  his  car 
than  the  tympnnic  sounds.  Auscultation  sounds  originating 
m  the  naso  pharynx  or  at  the  pharyngeal  oriticc  ot  the  tube 
will  seem  still  more  distant,  being  heard  quite  as  well  with 
the  open  ear  as  through  the  auscultation  tube. 

T/i/  Ncrmai  T)imp<jnU  Hrnit. — With  the  parts  in  a  normal 
condition  Lhe  surgeon  hears  with  each  ccini press! on  of  the 
bulb  of  the  inflating  apparatus  a  soft,  dry,  blowing  sound, 
together  with  a  slight  but  distinct  percussion  sound  due  lo 
the  impact  of  the  current  ol  air  upon  the  drum  membrane. 
This  last  is  compared  by  Deleau  '  to  drops  oE  rain  as  they 
fall  upon  ioUage  in  the  forest  during  a  shower.  The  "  blow- 
ing sound  "  is  produced  by  the  passage  of  the  atrial  current 
through  the  cntheter  and  Eustachian  tube  into  the  cavitv 
of  the  tympanum:  the  "impact  sound,"  by  the  obstruction 
oITcred  by  the  inembrana  tympani  lo  the  farther  progress  of 
the  iiir.  With  the  membrane  in  a  proper  position  and  under 
normal  tension,  this  last  sound  is  but  sUg:htly  mEirkcd,  and 
may  be  so  indistinct  as  to  be  entirely  overlooked-  It  is 
possible,  ho^vevcr.  with  care,  to  make  out  Ihc  tympanic,  tu- 
bal, and  pharyngeal  components  of  the  auscultation  sound  in 
almost  every  instance.  We  have  next  to  examine  the  vari- 
afirm^  which  the  normal  auscullalion  sound  undc-rgf»fv  when 
the  various  parts  arc  not  in  a  condiiion  of  health.  Wc  will 
consider  these  according  to  the  special  region  in  which  they 
arise. 

\.  Tytupank  SGHnds.—{a)  An  exaggeration  oJ  the  ^'impact 
sound  "  indicates  a  considerable  displacement  outward  of  the 
membrane  under  the  inlluence  cA  the  increased  tvmpanic  pres- 
sure. Hence  the  niccnbrane  must  have  been  retracted,  oc- 
cupying an  abnormal  poslilon — a  fact  already  delermfned  by 
previous  s|iecnltim  examination;  or,  if  occupying  a  normal 
position,  it  must  have  been  so  relaxed  as  to  admit  ol  consid- 
erable outward  displacement  by  the  atrial  condensation.  If 
this  last  condition  exisis  a  secondary  sound  will  be  heard,  as 
the  hand  holding  the  bulb  relaxes,  thus  allowing  the  pressure 
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in  the  middli;  ear  to  diminish,  by  the  escape  oi  the  air  Jrotn 
ihc  lympanum  throiigS  the  tube  hitu  ihc  pharyngeal  vaiilL 
The  amouat  of  air  Forced  backward  in  this  way,  and  conse- 
quently the  intensity  of  this  secondary  sound,  will  depend 
upon  the  resiliency  ol  the  membrana  tympuni  and  the  exact' 
ness  with  which  the  catheter  fits  the  pharyngeal  oritice.  This 
secondary  souml  is  sharp  and  similar  to  the  original  "  impact 
sound,"  but  less  intense. 

Sounds  having  their  origin  within  the  tympanum  are 
heard  w>  distim-llv  that  tho^te  not  actuslomed  to  the  use  oJ 
the  ausculiAiion  tube  will  frcquciUly  describe  ihcm  as  origi- 
nAtifin;  within  their  own  car. 

{6)  U  now  the  tympanic  cnvity  is  filled  with  fluid  the  nor- 
mal "  blowing  "  and  '*  inij>act  "  sounds  undergo  a  change^  so 
tbal  a  rough  bruit  is  observed  in  place  ol  the  ''blowing 
sound,"  accompani(?d  and  followed  by  :i  scries  ol  shnrp  crack- 
ling rdles  followirjg  each  other  at  irregular  intervals,  snd 
persisting  for  ai  short  period  as  the  inflating  bulb  is  allowed 
lo  refill  Thij*  rattling  appears  to  be  in  the  c;ir  uf  the  exam- 
iner, and  conve)s  ihc  impression  of  a  current  of  air  being 
driven  through  a  collection  of  fluid-  The  quality  of  these 
rftJca  gives  some  bint  as  to  the  nature  of  the  fluid.  Crcpita- 
tation  ol  a  fine,  hi^^h-pitchcd  character  is  heard  when  the  fluid 
is  watery,  hut  the  rfile^  are  coarse,  low  pitched,  and  bubbling 
when  the  liquid  is  thick  and  viscid  and  adheres  to  the  walls 
of  the  cavitv^  These  distinctions  are  of  but  little  importance. 
as  the  exact  nature  nf  the  llijicl  i\  of  nn  moment.  It  must  aUu 
be  remembered  that  even  if  fluid  h  present,  it  may  lie  out 
of  the  course  ol  the  current  of  air  which  enters  the  cav- 
ity, and  the  au«cultniion  sound  may  afford  no  evidence  of  it9 
presence. 

i/)  When  the  cavity  of  the  tympanum  ts  coirplclely  filled 
«Hlh  fluid  ttu  crepitation  is  heard,  as  the  air  fails  to  enter  the 
middfe  car  at  all,  and  the  normal  *'  blowing  s^jund  "  is  also 
wanting-  The  "  impact  sound."'  however,  is  hcaid  as  ihe 
current  ol  air  caters  the  lube  and  impinges  upon  the  fluid 
contained  in  the  tympanum.  The  prrctissiftn  sound,  how* 
ever,  loses  its  sharp  character,  appearing  indistinct,  distant, 
and  low- pitched. 

(#/)  Anv  solution  of  continuity  in  the  drum  membrane  is 
easily  discovered  upon  forcing  air  through  the  Eustaetiian 
lobe,  provided  the  opening  through  the  Tnembrana  i%  not 
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completely  shm  off  from  the  Htistachian  canal  by  adhr^Ton«. 
The  character  Viirics  with  the  size  ol  the  o|)cnmg«  Ijcing 
htgh-piCchcd  find  whistling  when  this  is  sm^itt,  and  ot  a  blovr< 
ing  quality  when  ihc  area  destroyed  is  grcaicn  With  exten- 
sive destruction  ai  the  membran:*  ihti  air  is  f«U  to  enter  the 
canal  of  the  examiner  and  to  impinge  upon  the  wills  of  the 
meatus.  The  pilch  of  the  note  heard  when  the  pcrloraiion 
is  of  moderate  size  will  depend  sumewh;it  npnti  iIil-  ihickness 
of  its  edges.  Where  the  dnim  membrane  is  grenllj  swiillen 
the  edges  do  rrnt  vibialc  frrcly  and  ihe  sound  is  rather  low- 
fjitched.  Where  the  thickening  is  not  excessive,  and  espe- 
cially if  the  membrane  is  fairly  tense,  a  high-pitched  note 
known  as  the  **  perforation  whistle/'  is  heard. 

(fj  Cert,iin  sounds  comp:u"able  to  ihuse  heard  when  two 
moist  surfaces  arc  forcibly  separated  are  frequently  per- 
ceived upon  inflation,  and,  from  their  apparent  proximiiy  to 
the  car  of  the  examiner,  evfrlcntly  ciriginaic  within  the  tym- 
panic cavity.  They  arc  caused  by  the  separation  of  the 
mcinbratia  from  the  inner  tympanic  wall,  by  the  act  of  infla- 
tion, and  arc  met  with  in  cases  where  slight  hypersecretion 
haj  taken  place*  allowing  the  two  opposing  surfaces  to  adhere. 
Occasionally  these  signs  indicate  the  rupture  oi  newly  formed 
adhesions. 

(/)  When  the  middle  ear  is  the  seat  of  adhesive  inflam- 
mation, which  diminishes  the  si^e  ol  the  cnvity  by  drawing 
the  drnm  membrane  inwanl,  nr  when  this  structure  itself  is 
thickened  and  rigid  from  con  nee  live- tissue  hyperplasia  or 
from  calcareous  deposits,  or  where  the  tympanic  orifice  of 
the  tube  has  been  greatly  narrowed,  the  tympanic  factor  of 
the  bruit  is  practically  lost,  and  the  sound  seems  distant. 
This  is  observed  most  frequently  in  paHcnts  of  advanced  years. 

3,  T/iM  St^uftriA, — In  pas&ing  through  the  Eustachian  canal 
the  column  of  air  is  thrown  into  vibration,  producing  «ound£ 
which  vary  in  character  according  lo  the  patency  of  ihe  pcis- 
snge,  the  condition  of  the  walls,  and  ihc  presence  or  absence 
of  moisture,  When  ihc  air  \^  not  heard  to  enter  the  tym- 
panum, but  the  listener  is  conscious  of  a  distant  harsh  blowing 
sound  wiih  each  act  of  intiaiion.  the  catheter  being  correctly 
placed,  but  one  interpretation  can  be  made  of  the  sign — it 
muM  indicate  stenosis  of  (he  chantirl.  The  location  of  the  ob- 
struction is  determined  by  observing  the  relative  distance  at 
which  the  sound  appears  to  be  from  the  ear  of  tht?  examiner 
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^^^b|UimaTri;  more  nearly  to  the  pure  pharyngeal  sound 
^^^^^Bg  as  the  bitrricr  is  1iK:atfd  rieart^r  itiis  orifice.  Wlien 
the  bruit  is  fairlv  coostant  in  qiiality  and  intensity,  the  oar- 
rowing  may  be  looked  upon  as  dcpcnding^  upon  some  organic 
cbans;c  in  the  tutxtl  walls. 

On  the  other  hand*  if  its  character  changes  wiih  each  net 
o(  compression  of  the  air  b:i^.  then  it  is  probable  th.it  the 
himen  of  the  lube  h  closed  either  by  a  plug  of  secrciion  or  by 
tumef;u:tloo  of  the  lining  membrane.  In  the  first  insunoe  the 
liMftnrr  hc-ars  a  hitnsh,  nuit^^l.  rasping  vuinr.1,  fhr  pitch  of  which 
vdiic^  each  time  the  air  is  forced  inward,  wlalc  ucLasiunally 
the  current  will  be  heard  to  rush  into  the  middle  car.  Thi« 
tscaoscd  by  the  momcntiiry  displacement  of  a  mass  of  tena- 
cious BQucus  which  occludes  the  channel*  pcrmiuing  the  air 
to  enter.  Prolonji^ed  inflation  usually  diilod^ej;  the  obstruc- 
tion and  allows  the  current  to  cmtcr  the  tympanum  with  each 
^^coropression  of  the  bulb, 

^B      When  the  tube  Is  narrowed  in  calibre  a\  any  point  by 

^^pligbt   f^wclling  or  by  a  hyperplastic   process,  the    blowing 

^Vbound  is  oi  hifi^hcr  pitch,  according  to  the  degree  to  wHidi 

[      the  chamicl  is  narrowed,  being  of  the  squeaking  or  whistling 

I       character  when  the  stenosis  is  nearly  complete.    When  due  10 

I       a  hyperplastic  process  the  sound  varies  but  littic  as  inflation 

continues*  while  if  it  dependi^  dimply  upon  swelling  of  the 

I       walls  of  the  pa^wgc,  the  mucous  membrane  being  nt  ;he  same 

time  tnoist,  the  bruit  changes  considerably  in  quality  as  the 

operation  is  conlimied,  moisl.  cr;i(;Wling.  or  Mvapping  sounds 

being  heard  from  lime  to  i\Tr\c.  which  modify  the  high-pi[clied. 

whiMling  note.    The  sensation  of  proximity  to  the  obiierver  is 

wanliRg,  and  this  fact  indicates  the  tubal  criginn 

Wlicn  the  waits  of  the  tube  arc  in  contact,  as  the  result  of 
C&defna,  the  air  frequetiUy  fail.'i  to  enter  the  passaf^e  when  an 
attempt  is  made  to  compress  the  bulb,  the  auhetcr,  if  properly 
located*  seeming  to  be  completely  occluded.     A  slight  move- 
ent  o(  the  instrument  anil  repeated  elToris  at  inflation  prin- 
ces a  distant  clicking  noise*  followed  by  a  high-pitched 
histle.  4nd  the  air  is  felt  to  rush  into  the  middle  car  suddcn- 
This  pttcnomcoon  repeats  it»cU  during  the  operation,  Ihe 
entering  the  tympanum  only  after  the  bulb  hns  been  com> 

ed  several  iimc3>  and  then  but  in  small  quantity. 
It  is  scarcely  necessary  to  call  attention  to  the  signs  ob- 
■crved  where  the  tube  is  abnormally  patent ;  one  need  only 
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iber  that  the  iotemity  c^  ibe  ijmpanic  w«nd  nnm  be 
{feuer  if  the  lube  is  oJ  wide  calibre  than  ii  t<  b  narrvwcd. 
The  lamc  a  imc  oi  the  inlcnsity  oi  tbc  tob^  souod  itsdl*  Al 
the  anie  time  there  wiU  be  no  rcstataacc  to  comprcaaoa  of 
the  bulb. 

bf  their  Tariabk  chancier;  Uiey  are  beard  alio  quite  3«  veQ 
through  the  air  at  through  ihe  dbgnosb  tube.  Eren  vrbeii  a 
perfect  infiatioci  H  made  umier  normaJ  cooditioas  a  watt,  indii^ 
lioci  bbjwmg  vKind,  depending  u^hjci  the  e^cafic  of  a  tcnain 
amount  o[  air  into  tbc  pharvcigcal  vault,  ts  beard  with  the  open 
car.  With  partial  or  cociplctc  occlusioci  ot  the  Eustachian 
cana!,  or  when  it^  pK:iryt]gea!  orifice  is  filled  with  secretion, 
this  ^u»d  becomes  louden  and*  il  Ihe  trompet-chaped  orttce 
of  the  tube  conuios  viscid  mucus,  is  of  a  hoarse,  rasptog  qnl* 
jty  as  the  air  bubbles  through  it.  U^ile  these  soui>ds  mar  be 
heard  even  when  the  insirument  15  corrctTth-  placed  \i  ihe 
parts  are  swollen  aikd  inflamed,  still  tbey  most  frequently  kv 
dicate  that  tbc  calhclcr  h;L^  been  tmpitiperly  manipulated,  and 
that  the  tip  lic«  in  KoMrnmiiiler's  fos^.  behind  the  tubal  ori- 
hoc.  OccaAonally  the  catheter  is  pressed  so  lorably  afaimt 
Ibe  lateral  wall  of  the  pharynx  as  to  completely  occlude  the 
lumen,  and  no  air  can  he  forced  through  the  instrument  upoa 
attemptinfc  to  periomi  inflation.  A  fofciblc  effort  at  inAa- 
ti^jn  iniv  partially  overc'ime  the  resistance,  giving  rise  to  a 
har^ h,  rasping  soimd  as  the  current  passe?  Irom  the  instniment 
and  oycrcocucs  the  elasticity  of  the  luuctius  membrane  whkh 
has  occluded  the  opening.  Sometimes,  itt^^tcad  of  Iring  rx^ 
actiy  in  the  pharrngcaJ  orifice,  the  instrument  impinges  upon 
the  posterior  lip  of  the  tube.  The  pharyngeal  bruit  wtU  pre- 
dominate if  this  19  the  case,  and  will  be  oE  a  paniculaHr  di^ 
cordant,  vibratory  character,  the  cariiiasinous  plate  forming 
the  posterior  wall  of  the  tube  being  thrown  Into  irregular  vi- 
brations each  lime  the  bag  is  empiied. 

Whilc  the  preceding  description  of  these  sounds  may  seem 
complicated,  thdr  recognition  is  simple  after  a  little  practice, 
and  it  is  easy  to  recognize  any  undue  prominence  oi  the  tubal. 
lympanJc,  or  pharyngeal  factors  of  the  bruit.  The  intorma* 
tioD  gained  by  close  attention  to  this  method  of  examinatioii 
will  amply  repay  one  for  the  labor  expended  in  perfecting  him- 
self in  it. 

But  one  method  of  introducing  the  catheter  has  been  given 
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as  yet.  for  Ihc  reason  ihat  it  has  seemed  better  to  take  this  one 
35  the  standard,  and  to  describe  the  variations  in  technique 
hich  may  be  resorted  to  when  this  first  method,  for  any  rea- 
son. t«  not  succes&iul.  It  is  advisable  for  the  beginner  to  fld* 
here  closrlv  to  one  method  <ti  c^ilheterization  raliici  th^in  To  re- 


W 


iW  Imin  pnriiQi^  <^f  (hr  KEfCum.  opposite  the  infcrLoi  lurUoMtfd  bodTUld  the 
IhfvrioF  ni««ni^  hu  bwn  Rroovotln  tupo^ing  the  c<nme  fi>]b>WCd  bf  tbc  ctlhc- 
let.     TI4  KuMAchiaa  orifice  t>  ^tU  oitrUtd.     (Avthor'k  tp«cimin.) 


M>rt  to  several  as  soon  ha  dilficulttcs  arise,  it  being:  more  easy 
Id  becoEoe  expert  in  the  manipulation  by  the  constant  use  of 
one  toetbod. 

Loewenb«rg  •  modifier  the  technique  in  tbc  lollowing  man 
nrr:  Whm  the  pharyngeal  {Mttremityol  the  catheter  is  felt  to 
impinge  apoo  Ihe  prvUerior  wall  of  ih^  rLaio-pharynx  the  in- 
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stniment  is  rotated  upon  its  \ofyg  axis  so  that  the  g^fdc  Hi^ 
shall  be  dirccied  lowanl  the  uppnslK!  car:  the  catheter  h 
then  ciniwn  forward  unlil  iLs  coiiaivity  is  ieU  tn  cng.ige  the 
posterior  margin  ot  the  nasaj  septum  ;  it  is  then  rotated 
downward  throug:h  an  angle  of  one  hundred  and  eighty 
decrees,  uriil  ihe  guide  pc)inls  itiwurd  the;  ear  to  be  inflated^ 
while  at  the  same  time  the  catheter  is  carried  toward  this 
side. 

According  To  the  writer  quoled,  when  roMtton  has  been 
completed,  the  bcalc  of  the  instrument  will  be  found  to  lie  in 


Tlo.  ^- — A  uciion  mdt  in  the  »mme  miuitnit  it  ibtX  ihnvn  in  I'ig.  49.  thcwing  tb* 

eonfarrikitEiriri  nf  ihr  jinn^  in  a  rhjji)  ot  J\ve  ytai%.     T  her  pharyngeftl  vtdll  h  ?llni 
wiih  adenoid  vt^t?EjiiJ>ii».  and  iht  tubal  artficc  1h  lot  mJirkcTiml  Uei  hritier 

the  mouth  of  the  Eii*ifarhi,in  channel  The  prolonged  manipu- 
Inlion  is  mther  prone,  in  mv  experience,  to  cause  a  contraction 
of  the  muscles  of  the  soft  palate,  and  therefore  constitutes  % 
source  of  discomfort  to  the  patient.  The  variations  in  the  ex* 
act  position  of  the  tubal  orifice  and  in  the  transverse  diameter 
ol  the  naso-ph.irynx,  detract  much  trom  the  special  value  of 
this  mcthodn  The  same  technique  had  previously  been  advo- 
cated by  Frank."    Boyerf  prefers  to  rotate  ihc  instrument 


*  Lchrb,  Act  Ohtat..  ift|5.  P'  >i»- 

I  Annal,  dn  irc]  iIp  raR!Ellr»  1S7;,  ¥oL  fit,  p.  69. 
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Kt(<.  5I- — A  Melion  ihrouf^  Ihr  nuchl  piuaa»t  and 
nua-pharrnt  in  an  infsnt,  ihowin^  Ihf  lorbiaftlvd 
firtdki  ind  lubnl  r^nfloe,  '['hi*  \i\n  ti  ihr  iiibp  ire 
fioorly  ^tAii«U.    A  UmUiif  cumlllbtt  '\>  fit^quetilfy 


Upon  its  long  nxis,  £i6  soon  a»  the  lip  passes  the  choaiisc.  as 
rccc^nizcd  by  the  diminished  scn&iitioii  oi  resistance  tu  ihc 
cnirancc  of  the  insTnimcnt,  until  iu  cxiremity  points  to  rbe 
affrctt^cl  siilcT-  Its 
exact  inscmon  Into 
the  lubal  orilicc  is 
effected  by  pi-c5sinjr 
the  beak  ouiwurd 
toward  the  Liter- 
al pharyngeal  wall 
ThU  method  f«  oc- 
casionully  nf  service 
when  the  parts  are 
irritable*  and  the  op>^ 
craior  knows,  from 
pre  vious  ex  pcricncc, 
the  exact  Itjcation  ol 
the  tubal  openinj;:. 

Triquei*  follows 
almost  thesameplan, 
but  rotates  thecaih- 

cicr  brfure  il  le:iveK  ih**  infcricir  mcahis.  so  thJit  it  nvAy  liciirrest- 
ed  by  the  tubal  promincncr  a»  il  is  pushed  Tinher  backward. 

Wolfif  and  Grubcr^  advice  that  after  ihe  itiMruiiicnt. 
with  the  ph<ir\T^cal  extremity  directed  downward,  has  been 
passed  through  the  inferior  meatus  until  the  pharyngeal  wall 
il  reached,  it  shall  \>q  drawn  forward  until  it  is  arrested  by 
the  soft  palate  ;  it  is  ihen  advanced  slightly  toward  the  pos- 
terior pharynpeal  wall,  alter  which  the  angular  portion  is 
rotated  lowani  the  ear  tn  he  inHaied,  cau^ug  the  extremity 
to  enter  the  iilIl^I  monlh, 

Kramer  •  suggests  that  use  be  made  of  the  reflex  contrac- 
tion oi  the  50ft  palate,  whieh  is  excited  by  the  presence  of  the 
catheter,  to  cause  the  instrument  to  assume  its  correct  posi- 
tion in  the  tubal  mouth.  Havinij  earned  the  catheter  back  ward 
tu  the  posterior  wall  of  the  nasopharynx,  it  \%  drawn  forward 
over  the  proininent  posterior  lip  until  it  impinges  upon  the 
toft  palate.     This  manipulation  is  followed  by  a  coniraciion 

■  Tr«ii^  pnMlqo*  dM  mil-  At  I'ojcillc,  1357, 
f  Lccidte'i  tlaoflb.  dcr  Ohrrnheilk,,  vol.  UJ,  p,  35L 
!  l*|uU  Jcf  Otrenbeilk,,  VicniiJi,  18&8,  p.  sftj. 
*  Obrmkrankhplt-.  iSjA.  \x  24S. 
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of  ihe  palatal   muscles,  which  forc<»^  the  InMnimcnt  upu' 
At  This  iii^litil  il  i^  quickly  rota1c(]  U^waui  the  a0c;c(cil  su)e, 
the  contraction  of  the  palate  crowding  it  into  the  tubal  orifice. 

It  will  be  seen  that  in  nil  ol  these  methods,  wiih  the  ex- 
ccption  ul  Frank's,  the  technique  of  introduction  ik  but 
slightly  modified  from  thai  ^m  det^cHbed,  and  that  the  facil* 
My  with  which  ihe  operaiion  can  be  performed  will  depend 
greatly  upon  the  abiliiy  of  ibe  oprraior  to  recognize  the 
various  Btmctiiro  which  the  pharyngeal  <;xtreiriity  impinges 
iipun,  after  thv  instrument  h;is  mtcr^fd  the  n:isf»  pharynx. 

ObstacJes  to  CathcCcmatioo.— Certain  difhcultics  depend- 
ing upon  anatomicfLl  characlcrislica  peculiar  to  any  given 
case  may  be  encountered  in  attempting  to  perform  cathctcn 
ization.  The  most  frequent  obstacle  is  a  considerable  de- 
formity of  the  septum  narlum*  causing  a  partial  occlusion 
of  the  inferior  mmlus.  Since  the  introduction  of  cocaine, 
cathetrrtwiti^jn  lias  btrcona-  niiitli  more  simple,  as  ihc  cx- 
aingiiiiiutton  of  the  ttirbinated  tissues  increases  the  dimcn* 
sions  of  the  cavity  matcrintly,  while  at  the  same  lime,  on 
account  of  its  anxalhctic  propolics.  prolonged  niauipulft- 
tion  is  possible.  Before  attempting  to  introduce  the  Eus- 
tachian catheter,  it  is  ahvays  wise  to  make  a  careful  anic- 
riur  rliiiicjscopic  examination,  to  determine  the  presence  and 
nature  of  any  obstruclion.  If  a  considerable  obstructive 
leUon  exists,  the  catheter  may  be  introduced  under  direct 
insjicclioM^  the  parts  being  illiiniinatnl  \>y  refirctcd  light, 
and  llie  eye  directing  the  various  movcnicnis  of  the  ioslru- 
inent  unttl  it  has  entered  the  naiHVpharynx.  A  ridge  upon 
the  septum,  which  extends  horiitontQlly  toward  the  outer 
wall  of  the  cavity,  is  perhaps  the  most  perplexing  condition 
iound.  The  curve  of  the  catheter  must  be  such  thai  it  may 
traverse  the  inferior  meatus  beneath  the  obstructing  ridge; 
herein  lies  the  advantage  of  a  pure  silver  catheter,  since 
it  is  a  shnple  niatiirr  to  change  the  curve  of  the  instrument 
lo  suit  the  jiarticular  ci^ndition  enccjuntered  in  any  case. 
It  is  not  always  possible  to  intioducc  the  instrument  with 
the  curved  cxlremfty  pointing  downward,  when  a  prominent 
ridge  or  excrescence  presents  anteriorly,  and  it  is  oilcn  ad- 
visable in  such  cases  to  tjrn  the  tip  of  the  catheter  to  one  or 
the  other  side,  effecting  its  introduction  into  the  cavity  in  the 
oblique  diameter  rather  than  in  the  vertical.  Again,  when 
there  Is  a  prominent  ridge  at  the  very  eiiinince  of  the  vcsii- 
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tHilc,  ami  the  pajtssf^e  bcyimd  is  obstructed  iis  well,  it  may  be 
nccrfe*;:iry  to  (^nlr r  ihc  nas^l  cavuv  witli  Oit  cathett^r  so  held 
thai  the  concavity  i*i  directed  upward,  the  convexity  apply- 
ing ilscU  to  the  depression  just  williiii  the  vcslibutc,  lu  such 
A  cSi^Ct  35  soon  hs  the  nSMj-jiharyngcfil  space  is  entered,  the 
instrument  should  be  rotated  until  it  has  assumed  the  proper 
position.  This  rotation  should  be  made  toward  the  unai- 
(ected  side  to  avoid  couching  the  lateral  pharyngeal  waIL 

It  somcticnes  happens  that  the  conformation  of  the  parts 
u-ill  not  allow  ihe  instnimt^nt  to  enter  the  inferior  meatus, 
idlhiiL^h  thc^  iindilk  mrutu^  inay  be  capacious,  in  such  an 
event,  if  the  cathErtcr  i%  so  bent  as  to  increase  Che  lertgth  of 
the  angular  portion,  it  h  a  simple  matter  to  pass  it  through 
the  middle  meatus,  above  the  obstruction,  until  the  pharyn- 
geal wall  is  encountered;  after  it  has  pEissed  into  the  naso* 
pharynx  the  extremiiy  of  the  instrument  held  in  tlie  5n^er£ 
is  ektfated— a  manipulation  which  wilt  allow  the  long,  angular 
part  to  engage  in  the  tubal  mouth  upon  rotation,  although 
thif  horizontal  ponton  of  the  insmiment  lies  ai  a  higher  level 
than  the  enlrancr  iif  ihr  liihe-  Njhir.illy,  (he  gre;ite5l  ddi- 
cacy  must  be  exercised  in  conducting  this  procedure,  as  From 
the  incrc:i5cd  Ici^j^rth  of  the  angular  portion  it  will  be  easy  to 
wound  the  delicate  tissues  ol  the  na^o-pharynx  in  rotating 
the  instrument  upon  its  long  axis  at  the  moment  when  the 
extrcniity  ts  carried  into  the  mouth  of  the  tube. 

When  one  nasal  passage  is  blocked Kolhatihe introduction 
of  a  catheter  i$  impossible,  {i  may  be  carried  through  the  pas- 
sage of  the"  oppOMH--side. ^Lt  advisL-J  by  Ddeau.*  Thecurvi^d 
portion  of  ihc  catheter  must  be  touMdtrably  longer  than 
usual,  and  if  tlie  vault  of  the  pharynx  is  unusually  wide  the 
procedure  is  not  Miti^factory.  a*  a  rule.  The  technique  con- 
»bts  of  carrying  the  instrument  through  the  na:^al  passage  ot 
the  opjx>site  $lde,  the  free  extremity  resting  upon  and  gliding 
along  the  floor  of  the  inferior  meatus.  When  the  posterior 
pharyngeal  wall  is  encountered  the  inMrumeni  is  rotated  so 
that  the  pharyngeal  extremity  points  toward  the  ear  to  be  in- 
flated. The  catheter  is  m;ide  to  entt'i  thtr  fn^s;i  of  RosenmHller 
by  carrying  the  extremity  of  the  instrument  held  between  tlic 
fingcn*  away  from  the  septum*  until  iurthcr  motion  is  pre- 
Tcnled  by  the  lateral  pharyngeal  wall.    The  instrument  is  now 
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(Jr-iWfi  nufivard  for  fibnut  one  fourih  oi  an  inch,  or  iinn'l  the 
proniiiicnl  puMcrlor  lip  ui  the  tube  i*  \t\\  \  it  is  made  lo  glide 

over  this  by  drawing  it  outw^ixi, 
ivhilc  at  the  same  time  the  outer 
*?\tremitv  <>I  the  instrument  is  clc- 
I'Med  so  as  to  allow  the  angular 
portion  to  pass  over  the  posfi^rior 
lip  of  the  tube  close  to  its  lower 
margin  ;  the  outer  extremJiy  of  the 
msTriin»etii  x^  thfn  c^tt\^%^  swn^ 
irom  Uit  side  to  be  ii^lbtcd — a  ma- 
nipLil^tiim  w^ich  forces  the  pharyn- 
geal end  ioto  rhc  mouth  of  tht  Eus- 
tachian tub<;.  This  method  of  ca- 
ihetcri^.ilion  is  unsatisfactory  to 
the  surt^con  and  painful  lo  the  pa- 
tient, the  length  of  the  ang-ular  por» 
tion  ol  the  cathettr  making  delicate 
mRni|>u!:Uionaii  inkpiKsibiliiy.  wliile 
^\  llic  same  lime  it  projects  so  far 
dovirnward  that  when  the  instru* 
mcnt  ift  rotated,  considerable  irri- 
tation ol  the  pharyngeal  mucous 
mcmbrareis  produced,  Noycs  has 
deviaed  a  catheter  iFig.  53),  the 
pharyngeal  extremity  of  which  is 
bent  at  first  downward  and  then 
iipwarrl  ^\\c\  outwnrdf  which  «-n- 
ables  calhetn"iz:Uinn  to  be  per* 
formed  through  the  opposite  nostril 
somewhat  more  easily  than  when 
the  ordinary  Eustachian  catheter  b 
employed.  If  the  operator  uses  the 
silver  ealheiers,  which,  on  account 
of  their  nialleability,  can  be  made 
to  assume  any  desired  curve,  it  is 
cr>mpnraiivclv  simple  10  convert  ;in 
ordinary  Euslachiaii  cathclcr  into 
one  posscsping  a  double  curve  by 
bending  it  between  the  fingers.  By 
a  careful  inspection  of  the  nasal  passage  through  which  the 
Instrument  is  to  be  introduced,  the  operator  will  be  able  in 
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itisny  instances  so  to  mold  itic  iustrumcnt  aa  to  render  iis 
introduction  comparaiivcly  simple.  By  giving  it  the  double 
curve  already  described  we  overcome  the  ntcessily  of  the 
increased  length  of  the  angular  portion,  which  is  alwavs  a 
source  of  discomfort  to  the  patient. 

SOnc  (Tihcr  tnt^ihtnl  of  c;itb  cirri  ration  remains  to  be  dt- 
scnbrd — vij!,.  the  intruduclic^n  of  ihc  inTiirument  thnjugh  the 


cnouth.  This  was  fust  mivincd  hy  KesscI  *  in  cases  in  which 
Ihc  misaJ  [usages  wrerc  occluded.  Pomcroy  I  in  this  coun* 
try  bas  been  an  ardent  advocate  of  the  procedure,  and  frc- 
quenlU- employs  it  in  prc[ereticc  to  the  usual  method.  He 
has  deviled  a  special  instrument  which  is  shown  in  Fig.  53. 


fie,  S3.— fomvruj*!  rauciCiI  04th«lcr. 


ift  I  have  had  no  (jrT%nn;d  e<j>rriencr  with  lliis  T«rthod»  I  can 
^giv4f  no  opinion  as  to  its  ulility.  it  is  dimply  inailimicd  hcic 
as  an  available  procedure,  which  may  be  employed  at  the  dis- 
credoii  of  the  stirgeonn 

Deformities  of  the  nasal  passages*  however,  arc  not  the 
only  obstacles  to  cathetcn^alion.  The  exact  location,  form, 
and  prominence  of  the  pharyngeal  extremity  oJ  the  Eustachian 
tube  varies  not  only  in  different  cases,  but  also  in  the  same 
individual  ;il  different  times,  acronJing  lf>  fhf  degree  of  con- 
[estion  of  the  surrounding  parts.  The  position  Jtm\  shape  of 
pharyngeal  orifices  may  also  be  asymmetrical  in  the  same 
individual.  It  Jrequently  hnppcns  that  the  tubal  lip?^  arc  so 
Iv  developed  that  their  recognition  by  the  sense  of  touch 
almost  impossible  ;  on  the  other  hand,  they  may  be  so  ab- 
oormally  developed  thai  difftculiy  is  experienced  either  fn 
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drawiDf;  the  instrumem  forward  over  the  posterior  lip  or,  tn^ 
some  cases,  evca  in  passing  it  backward  sufiicienlty  to  permit 
rotation.  The  phuryngeal  v:nilt  i%  ocuisitmallv  sn  wit)<?  lliat 
upon  rotation  the  catheter  reaches  the  latcml  wall  with  diffi- 
culty. Tn  such  an  event  the  straight  f^ortion  of  the  cattic* 
tcr  must  be  crowded  so  lar  toward  (he  nasal  septum  as  to 
cause  con»ideitLblc  discomfort  by  pressure  upon  the  intra- 
nasal  structures,  or  the  anffular  portion  must  be  so  lone  as 
to  render  the  pagj^af^  of  the  infttrimient  through  the  nuat 
chamber  difficult,  and  to  render  rotsiion  almost  impo&sibLc- 

Again,  ihe  mouth  of  the  tube  may  be  located  high  up  fi 
the  vavtll  ■>(  ihe  pharvnx,  and  its  shape  may  be  such  that  the 
catheter  mu&t  be  rotated  through  an  angle  of  at  least  135^ 
or  even  more,  before  its  tip  rests  in  the  mouth  ot  the  tube  so 
as  to  permit  of  a  fully  successful  inttation. 

It  is  only  necessary  to  bc^r  in  mind  these  various  obstacles' 
in  order  successfuHy  to  overcome  them.  Delicate  manipula- 
tion will  enable  {he  operaior  to  recfignhe  the  iKj^^ierior  lip  of 
the  tube  after  a  little  pmciice.  even  if  it  proj(-cls<*nly  slightly 
above  the  smooth  laicial  wall  of  the  pharynx.  Where  the 
pharynx  is  abnormally  wide,  the  curved  portion  of  the  instru* 
racut  must  be  increased  in  Icoglh,  and  if  rotation  can  not  be 
accomplislicd  in  the  ordinary  way,  the  outer  extremity  of  the 
catheter  should  be  elevated  as  much  as  possible  to  cBect  a 
corresponding  depression  of  the  tip  of  the  infiinimenE,  to 
enable  it  to  pass  belcjw  the  tube,  after  which  rot:iTion  can  b*. 
performed  easily.  The  timidity  of  ihe  patient  when  cathcter- 
jjEation  ia  pL-rformed  for  the  first  lime  in  another  difficulty  to 
be  mentioned.  This  js  especially  the  case  if  the  mucous  mem. 
branc  of  the  naso  pharynx  h  irriiablc,  in  which  event  the  muv 
clca  frequently  contract  the  moment  the  instnimcnt  enters 
the  cavity*  and  hold  it  so  finnly  in  their  gmsp  as  to  prcveirt: 
its  rotation  into  the  mouth  of  the  tube,  This  Bpasm  of  Ihd 
palatal  muscles  causes  the  instrument  10  be  ao  firmly  grasped 
ihnt  its  mere  presence  in  ihf?  pharyngeal  vault  is  painful. 
The  slightest  motion  angnienls  this  p^iin  and  iocicases  the 
muscular  ri^tdily.  so  that  it  Ih  (juilc  as  impossible  ff  ir  the  oper- 
ator to  withdraw  the  catheter,  as  to  proceed  with  the  opera- 
tion. Occasionally  no  inconvenience  is  experienced  until  ro* 
tation  h  attempted,  when  contact  with  the  lateral  wall  of  the 
phar)'nx  excites  the  act  of  deglutition,  and  the  sudden  mus* 
cular  contraction  displaces  the  catheter  and  crowds  it  against 
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the  lateral  vail  of  the  pharyrgeal  space  with  considerable 
force.  If  the  p:iiicnit  is  directed,  at  the  outset,  lo  keep  the 
mou I h  closed  and  respire  regularly  .ind  c|inefly  through  ihe 
TKMtnbt.  there  Ik  much  less  danger  of  such  reilex  miE^^cutar 
contraction.  If  as  the  int^Trumcnt  cntci^  the  pharynx  ihc  pa- 
tient sho^vs  an  incltEialion  lo  tough  or  lo  swallow,  it  is  well  to 
divert  hi*  attention  by  requesting  him  lo  close  the  lips  and  to 
breathe  quickly  ard  deeply  through  the  nosen  Even  an  at- 
tempt to  do  this  will  cause  a  mome:itary  relaxation  of  the 
palatal  muscles,  and  during  the  interval  the  introduction  ol 
Ihe  instrument  am  usually  be  effected.  U  reflex  contraction 
of  the  muscles  lakes  plucf  in  5piir  uf  all  prec;iutions,  the  in- 
Mrument  should  be  held  perfectly  still  during  the  period  of 
muscular  spasm*  a5  any  attempt  to  ^vithdraw  or  advance  it 
adds  seriously  to  the  discomfort.  HcLixation  is  sure  to  take 
place  in  a  few  seconds,  and  then  the  instrument  cnn  be  earned 
to  the  proper  position  or  removed,  as  seems  desirable.  Re- 
fiex  cou^h  occurring  during  the  act  of  catheterization  should 
be  managed  in  the  same  manner  It  is  to  be  remembered  that 
when  the  instrument  is  once  iji  posiiii>ri,  cnughing.  swallow, 
ing,  ur  any  othrr  irnii^cular  muvcmenl  dues  not  inrcrfcT"e  with 
it  in  the  slightest,  and  when  correctly  placed  its  presence 
cauMr»  no  dtscon^fort. 

It  occasionally  happens  that,  by  mistake,  the  catheter  is 
passed  through  Ihc  middle  meatus  instead  of  through  the  in- 
ferior channel  This  need  never  occur  accidentally  if  the 
head  of  the  pAtient  h  maintained  in  a  slightly  flexed  poftition. 
The  almcttlirresisiiblf  impulse  on  the  p;irt  ni  \Ur  piiiicnt  t<»  ex- 
tend the  neck  causes  the  instrunjent  to  enier  the  middle  mc. 
atuv  even  when  tl  is  passed  horizontally  inward.  With  the 
head  bent  slightly  forward  this  can  not  occur.  It  must  be 
borne  in  mind,  in  conclusion,  after  discussing  the  principal 
difficulite«  met  with,  and  suggesting  measures  to  avoid  and 
overcome  them,  that  the  utmost  gentleness  must  be  exerci*cd 
throughout  the  entire  performance  of  the  operation.  The 
catheter  shoukl  he  allowed  to  find  it«  way  into  the  pharyngeal 
vault,  and  should  be  allowed  to  rotate  one  w:»y  (ir  ihe  other, 
»%  may  seem  neees%ary  to  avoid  obstacles.  It  is  only  ncces* 
sary  for  the  operator  to  prevent  its  passage  into  the  middle 
meatus.  When  the  nasal  channel  is  extremely  irregular  com- 
plete rotation  about  the  long  axis  of  the  catheter  frequently 
occurs  during  its  course  from  the  anterior  to  the  posterior 
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na^al  opening.  The  slightest  pressure  is  suiBcieot  lo  ndvnnce 
It  when  properly  directed,  and  no  iorce  should  be  uaed.  Any 
hwmorrhrige  MIowing  carh^-it'riiiUioti  is  n  repniat'h  to  Ihe 
opcraior  in  cvt-r}'  instance.  Ic  is  true  that  an  occasional  abra- 
stim  uf  the?  nas^l  mucous  mcmlirancr  occurs  at  the  huni]s<jf  the 
most  ceircful  manipulat<^r,  but  one  should  ;ilways  feci  thM 
there  is  no  excuse  for  the  accident.  It  is  a  pi-occdurc  in 
which  gcnclcncs?  and  care  should  be  combined  with  skill,  and 
he  who  cnn  not  exercise  these  is  incompetent  to  carry  out  the 
operation 

As  lo  the  use  of  cocaine  for  the  production  of  local  ana?s 
thesia,  it  may  be  said  that  since  the  drug  has  cume  into  com- 
mon use,  it  is  Ircquenlly  t-iTiployed  for  this  piirpcse  in  cathe- 
terization. It  certainly  dimini.shcs  ihc  discomiurl  attending 
Ihc  passage  of  the  instrumcnl  through  the  nose,  if  the  channel 
is  irregular  or  narrow,  and  at  the  same  time  by  shrinking  the 
turbinated  bodies  increases  the  width  of  the  nAsal  passage. 
It  may  be  stated,  however,  that  under  normal  conditions  ihe 
inferior  meatus  is  not  sensitive  to  the  presence  of  the  instru- 
ment, and  observalions  upon  quite  a  large  number  uf  t-ases 
In  relerence  ti>  this  Jioint  have  conx-inced  mn  thai  qniie  as 
much  discumfon  follows  calheteriiaiion  when  local  anes- 
thesia is  cmploved,  as  when  no  cocaine  is  used.  In  many,  the 
disfigrccablc  sensation  as  of  a  foreign  body  in  the  pharynx, 
due  to  the  drug,  constitutes  a  much  greater  source  of  dis* 
comfort  than  that  produced  by  the  inlroduclion  of  the  instru- 
ment without  local  anaesthesia.  No  objections  am  be  rsiised 
to  the  use  of  cocaine,  however,  and  it  is  always  wise  to  em- 
pLjy  it  lit  case?;  where  the  nasal  passages  are  so  Tortuous  as 
to  nccessifaic  nithcr  prohjtiged  inanipulalionH  Moreover,  the 
knowledge  on  the  part  of  the  patient  that  the  drug  has  been 
used,  certainly  produces  a  profcjund  mental  impression,  and 
relieves  any  anxiety  as  to  the  discomfort  to  be  endured.  The 
drug  is  best  applied  in  a  icn-per-ccnt  solution,  a  small  quan- 
tity being  first  sprayed  into  the  nostril  by  mear^  of  an  ordi- 
nary hand-ball  atomizer.  A  few  moments  suflice  lo  secure 
Cfjntraction  of  the  turbinated  tissues,  during  which  time  ft  is 
well  tu  have  the  head  inclined  a  lillle  forward  to  prevt-nl  thr 
patisagc  of  the  solution  into  the  pharyngeal  vault.  Next- a 
cotton  holder,  mounted  with  a  small  pledget  of  cotton  mois- 
tened with  The  »amc  solution,  is  to  be  jjas^cd  through  the  in- 
ferior meatus,  along  the  course  to  be  traversed  by  the  Ciithc- 
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tcr,  the  niAnij>iilation  bciog  conducted  lindcr  lUuminadon 
(rom  ihe  heB(i  mirror.  The  applicator  should  not  be  carried 
iK^'oncI  the  choani':  if  the  unpkasant  s^n^aitior  of  fviMness  \u 
the  pharynx  which  the  drug  cause*  is  la  be  avoided.  If 
there  is  reason  to  auspccl  that  the  naso-phar>iix  will  be  un- 
uftuaUy  irritable — a  condition  with  which  wc  frequently  meet 
in  case*  of  aculc  naso-phnryngitis— it  is  well  to  aDO^sthclixe 
the  mouth  of  the  tube  as  well  as  the  nasLil  passages-  Tliis  is 
done  by  means  of  the  colton-iipped  probe,  the  extremity  of 
which  is  bent  to  correspond  (o  the  cvrve  of  the  catheter 
Under  inspeclicm,  this  instrument  H  to  bi*  passed  through  the 
na^jil  pa?4age  exactly  as  the  catheter  would  be  intnxJucrd. 
care  being  taken  that  the  palicnl's  mouth  i*  cliisc<i»  and  qtiici 
oASal  respiration  conlinued.  The  same  manipulation  cm- 
ployed  in  the  introduction  of  the  catheter  enables  the  cotton- 
tipped  probe  to  be  inserted  into  the  orihce  ol  the  Eustachian 
canal,  care  being  taken  that  the  pledget  is  not  saturated  with 
ihe  sohilion,  a*  olhcr^'ise  a  considerable  quantity  will  be 
spread  over  the  pharyngeal  mucosa.  When  the  orifice  of 
the  tube  is  reached,  the  apjilicator  is  allowed  to  remain  in 
this  position  for  a  few  seconds  to  ablate  completely  the  sensi- 
tiveness oi  the  mucous  membrane:  catheterization  is  now 
easily  performed-  In  addition  to  securing  local  ana^*«tbc»ia 
by  the  introduction  of  the  coiton  pted;i:et  in  the  manner  al- 
ready described,  the  operator  accomplishes  another  purpose, 
since  he  cleanses  the  orifice  oi  ih$  tube  and  removes  any  in- 
spissated secretion  which  miy  be  present,  and  which  would 
1*L"  an  ofjstnicikin  !o  succt'sslul  intliitiun- 

Tbc  Dangers  of  Catheterization. — From  the  fact  that 
three  deaths  have  followed  the  procedure  it  is  looked  upon 
by  those  unacquainted  with  the  operation  with  a  certain  de< 
gree  ot  perturbation-  Inflation  in  these  fatal  cases  was  per 
formed  by  means  of  compressed  air.  the  degree  of  condensa- 
tion beln^  extrcroc.  This  method,  as  already  stated,  is  seldom 
used  at  present,  and  it  1%  safe  to  suiy  thar.  no  damage  can  be 
done  with  any  form  of  hand  apparatus  devised  for  the  purpose 
of  inflaii[i|f  the  middle  ear  through  a  catheter. 

Death  in  these  cases  was  ]>robab1y  caused  by  su0ocation 
Irom  submucous  emphysema,  due  to  the  air  having  been 
forced  beneath  the  mucous  membrane,  the  surface  of  which 
had  been  abraded  by  the  extretnity  of  the  catheter  The  oc- 
currence of  emphysema  need  not  of  necessity  be  folloived  by 
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«cnt>u5  rcfiults.  alrbougli  the  symptoms  which  supervene  are 
^tlwAVs  alarmijig  to  the  paucnL,  and  may  be  dUturbln^  to  the 
operator  Wticn  this  accident  ticcurs,  the  air  jnay  cither  be 
absorbed  spontaneously,  or.  i[  the  emphysematous  area  is  ex- 
lenftive,  the  condition  may  demand  relirf  by  surgical  inlerfer- 
cncc.  Puncture  o(  the  tissues  suffices  to  evacuate  ihe  air  and 
to  relieve  the  symptoms  at  once.  It  shijiuld  be  staled,  how- 
ever, that  If  even  ordinary  care  is  used  in  cathetcriifaiion,  cni" 
ptiysema  wil]  never  be  produced,  and  one  who  can  nut  ittlro- 
ducc  the  Eustachian  cithclcr  without  abrading  the  niuc*>us 
membrane  of  the  noso-pharynx  had  better  not  introduce  it  &t 
all.  The  only  possible  excuse  (or  the  accident  would  be  cathe- 
terization immediately  alter  the  introduction  ol  the  Eustachian 
bougie ;  therefore  it  should  be  the  invariable  rule  never  to  in- 
flate the  middle  ear  at  once  after  the  passage  of  such  an  in- 
strument. 

Occasionallvt  inflation  of  the  tympanum,  either  by  Polil- 
/cr's  mrthtid  or  by  the  JnTroduction  of  thr  catheter,  is  foUortctl 
by  immediate  dimness,  due  to  the  sudden  disturbance  oJ  iaby* 
nnthtue  pressure.  No  judgment  can  be  formed  beforehand 
concerning  the  likelihood  of  this  occurrence.  It  is  always 
well  when  the  procedure  is  conducted  for  the  first  time  to 
begin  the  inllaLiou  very  gently,  allowing  but  little  air  to  enter 
the  tympanum  at  first,  and  gradually  increasing  the  strength 
oi  the  current  if  unpleasant  sympiom^  do  not  supervene. 
The  dizziness,  whidi  is  .sumetimes  so  severe  that  the  patient 
falls  from  the  chair  and  becomes  unconscious  for  a  moment,  is 
tcrriiyin*:,  but  not  dangirrous-  Where  the  nicmbnma  tvm- 
pAni  h  very  thin,  cither  as  a  result  of  a  previous  inflamniatory 
process  with  the  subsequent  formation  of  cicatricial  tisstic,  or 
from  atrophic  changes,  a  forcible  inHation  may  rupture  it.  !l 
follows,  therefore,  that  the  use  of  Politaer's  method  or  cathe- 
teriseation  !!ihuufd  be  preceded  by  an  inspection  of  the  drum 
membrane, 

The  Comparative  Value  of  Politzerization  and  Catheter- 
ization.— Having  now  considered  the^e  two  methods  ol  lore- 
ing  a  current  ol  air  through  the  Eustachian  tubes  and  into  the 
middle  ear,  a  few  words  as  to  their  relative  value  may  not  be 
out  of  place.  As  a  means  of  diagnosis,  inflation  by  the  caiheier 
is  always  preferable,  as  it  enables  the  surgeon  to  estimate  the 
force  nece*4.ary  lo  propel  the  air  through  The  canal,  toobservc 
the  effect  upon  the  austuliation  sounds  resulting  from  varb- 
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tioii^  in  the  Mjcngth  of  Uicf  :iir  ctirretit,  atid  tii  repeal  the  ex. 
pcrimcnt  as  often  iis  Uc  may  dcsij'c.  Moreover,  success  or 
Failure  in  accomplishing  the  end  lies  entirely  in  the  handii  of 
Uic  operator  ii  the  catheter  is  cmi>loycd.  while  when  the  air 
bag  is  used  by  Politzer's  method,  the  success  or  failure  lies 
qulie  as  much  with  the  patient  -is  wiih  the  &urgeon,  as  it  de- 
pends upon  his  ability  completely  to  close  the  naso-pharyn- 
geal  space  by  ele%'ation  (if  the  nolt  palate. 

In  the  adiiU  (he  ;iuscnltaLory  sonnds  are  so  weak  nhc-n  Po- 
litzcr's  method  is  used  thai  very  litllt-  information  is  gained 
bjr  usinjf  the  diagnosis  tubc>  In  children  under  twelve  years 
of  n^e,  however,  ihe  l^ii&t^chian  canal  is  quite  short,  and  its 
calit>re  comparatively  large  in  proportion  To  JtH  length.  Ai 
this  ai^e  catheterization  ts  somewhat  difficult,  whik  the  air  b:\g 
6tted  with  u  proper  nose  piece  usuaUy  opens  the  tube  per- 
fpctly,  :ind  the  sounds  produced  within  the  tympanum  arc  sui- 
GciCDtlj^  strong  io  he  pen:Hveil  throti^h  ihe  diagnosis  tuUe. 

As  a  diagnoslic  measure.  lhcit»  Politier's  method  should 
be  used  in  young  children  and  in  those  cases  where  the  nasal 
passage)  arc  obstructed  to  such  an  extent  that  the  introduc- 
tion ol  the  catheter  is  welUrigh  impossible. 

As  a  therapeutic  measure  the  catheter  is  decidedly  supe- 
rior to  Polititer's  method.  all;>wing  as  it  does  the  inflation  of 
eiihrr  car  without  disttTrbin£j  ihc  org;ui  of  the  opposiit-  side 
and  permliiing  thL-  applicxiiioti  o£  vaHniis  medicated  vapors 
directlj  to  the  mt^mbnmcr  of  the  tube  and  tympanum,  without 
bnnxinfc  ihcm  iii  contact  with  the  mucous  membrane  of  the 
nasal  cavity. 

When  Politzernlion  must  be  employed  Irom  neccsHly.  the 
action  of  the  otr  may  be  confined  to  one  ear  by  the  insertion 
of  the  6nger  into  the  opposite  meatus,  thus  compre&Un^  the 
air  in  the  canal  and  rendering  any  appreciable  outward  dis- 
placement of  the  membrana  tympani  impossible.  The  ad. 
vantage  of  uilbeteri/alion,  mentioned  111  ctJiiipariii}^  llic  U\o 
methods  fordiagnostii:  purposes,  holds  gixfd  in  this  connec- 
tion as  well— that  catheter  inflation  allows  an  exact  gradua- 
tion ol  the  force  employed,  the  bulb  beins:  pressed  more  or 
leu  strongly-  as  indicated  by  Ihe  freedom  with  which  the 
air  potsfi^  into  the  middle  ear.  The  objection  so  frequently 
r^sed  afi^ainst  catheterization— that  the  instrument  inflicts  a 
certain  amount  of  Imumatism  on  the  Ktrnctureft  againu  which 
it  impir^es — need   scarcely  be  mentioned^     It  is  quite  true 
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thai  harsh  cathctcrualion  always  does  more  damage  than 
good,  but  harsh  catheterization  is  ncv«r  to  be  employed,  far, 
as  before  stated,  the  exercise  of  care  will  enable  even  the  be- 
ginner to  introduce  the  instrument  without  inl^tctin^  any  tn- 
jurr.  ^v&n  if  he  is  not  successful  to  directing  the  in&tmmeat 
into  the  pbnryngeal  ijrihcc  of  the  tube. 

The  ExamifULtion  of  the  Nose,  Naso*pharynx,  and  Phar- 
ynx,—Under  no  circumstances  should  the  surgeon  consider 
his  physicnl  ex;miination  ctjmplete  until  lie  has  inspected  the 
reginns  abnve  nicruioncd  which,  by  iheir  anaioniical  position. 
c:icrt  a  powerful  influence  upon  the  ear  both  in  health  and  in 
disease. 

As  the  mucous  membrane  lining  the  nasal  cavities  and  tho 
naso  pharyrgeal  space  is  continuous  vntli  that  Uning  th«  mid- 
dle car,  an  iniimatc  relation  exists  between  the  nerve  and 
blood  supply  of  ihc  two  regions,  rendering  the  ear  pirticu- 
larlv  susceptible  to  reflex  disturbances  depending  upon  some 
intraiiasal  cxciling  tauae.  js  wc]1  ;is  to  circulatory  changes 
from  allcralioiis  in  the  blood  and  hmph  current  within  cither 
the  nasal  chambers  or  the  pharyngeal  vault.  After  a  satis- 
factory otoscopic  examination  has  been  made,  the  next  step 
should  be  to  inspect  the  oral  cavity  by  means  of  reflected 
hght,  observing  the  condition  of  the  mucous  membrane  in 
the  mouth  :  the  presence  of  carious  teeth  ;  the  appearance  of 
the  po*itcrior  pharyngeal  wall,  whether  it  is  dry  or  moist; 
whether  it  presents  ihe  smooth,  vclvet:y  appearance  oi  a  nor- 
mal mucous  membrane,  or  is  studded  here  and  there  with 
irregular  elevations,  indicative  of  the  presence  of  small  lymph 
nodules  just  beneath  its  superficial  epithelial  layer  In  this 
connection  attention  need  scarcely  be  called  to  the  importance 
of  observing  those  two  large  masses  of  lymphoid  tissue  situ* 
ated  between  the  pillars  of  the  fauces — that  is,  the  faudnl  ton- 
sils. Under  normal  condilinns  the  finsils  tUt  not  project  bts 
yond  the  laucial  piElars.  and  special  cOort  must  l>e  made  to  see 
them  in  a  condition  of  perfect  health,  by  crowding  the  ante- 
rior faucial  pillar  against  the  lateral  wall  of  the  pharynx,  or 
turning  the  head  of  the  patient  first  to  one  side  and  then  to 
the  other,  to  permit  the  observer  to  look  obliquely  aCTx)s5  the 
cavity  of  the  mouth,  in  order  that  they  may  be  brought  into 
view.  Any  projection  of  these  bodies  beyond  the  pillars  of 
the  fauces  constitutes  an  abni>rmity. 

The  v<iuU  of  the  pharynx  next  demandi^  investigation*    In 
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very  TOimg  chililrcn  posterior  rhinoscopy  is  impos^jiblc,  and 
Ikcrc  resort  may  be  had  to  digital  oxamination.  In  this  pro- 
cedure the  mouth  of  the  patient  should  be  held  open  by  a  cork 
inserted  Jar  back  between  -he  jaws  or  better  by  the  me  of  a 
mouth  Qii^r  Tho  indct  finger,  wiih  the-  pjitin;ir  surlaci'  down* 
lA^ard, should  \hci\  he  innodiiccd  initj  the  oj^poMic  angle  of  the 
mouth.  It  should  then  b<:  p^tueil  ra[]i<lly  aiung  ihc  dursurti 
of  tlic  tongue  until  it  meets  the  posterior  pharjngcaE  wall. 
whcD,  by  quickly  turning  the  palmar  9urlBcc  upv^ard,  it  13 
passed  behind  (he  ^oit  jialate  into  the  naso^pharynf^cal  space* 
the  palate  yielding  readily  to  ^^^^tlc  but  firm  traction.  By 
drawing  the  finger  forward  the  nasal  septum  should  now  be 
recogin^ed  and  Inllfiwcd  npvunl  until  the  ro<if  oJ  the  cavily 
islelt.  The  scnsritior  inipartcd  to  the  eKsmining  digit  should 
\te  observed:  whethei  the  nicnibianc  is  soft  and  spungy,  in- 
dicative of  the  presence  of  an  ;ibnormM  amount  of  lymphatic 
tissue  or  whether  it  diflers  but  little  from  the  sensation  im- 
parted by  the  mvcons  membrane  covering  the  posterior  wall 
oi  the  oro-pharynXn  These  i;jct.i  having  been  determined,  the 
lip  of  the  finger  it  turned  first  to  one  side  and  then  to  the 
other,  and  easily  appreciates  the  Eustachian  prominences, 
after  which  tl  is  withdrawn  ;  by  swrq^tng  along  ihc  ]"jsrrrjor 
wall  of  the  nasopharynx  in  nitiking  its  exit,  ihc  [)re*ence  of 
any  abncuma)  amount  of  lyinphoid  tissue  iii  this  location  is 
determined. 

The  presence  of  adenoid  tissue  in  the  vault  of  the  pharynx 
aflects  the  ear  m  tvo  ways.  It  the  mass  is  large,  by  direct 
pressure  upon  the  Eustachian  orifice  the  supply  of  air  in 
the  tj-mpanic  cavity  may  be  disturbed.  This  fact  will  be  ap- 
preciated by  reference  to  Fig-  Jo.  It  Ik  evident  that  the  en* 
larged  phriryngeal  tonsil,  seen  in  this  drawing,  lies  so  closely 
to  the  pf.stcnor  lip  of  fhe  lube  that  any  increase  in  volume 
would  interfere  with  the  patency  of  the  canal.  Any  slight  in- 
crease  in  volume  of  the  mnss  will  close  the  lumen  ol  the  tube, 
after  which  the  intratympanic  air  is  gradually  absorbed  by 
the  blood  which  circulate*  through  vcspelt  in  the  walls  of 
the  cavity.  With  each  act  of  swallowing,  at  which  lime  the 
lube  opens  momeniarily,  the  air  is  aspiriiied  into  the  naso- 
pharyn^c.  the  tube  clo^Tig  so  C(uickly  thjl  the  passage  ol  ;iir 
into  the  tympanum  docs  not  take  place.  In  this  manner  a 
passive  congestion  of  the  mucous  membrane  of  the  middle 
car  U  produced,  a  condition  which  constitutes  practically  the 
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first  sUige  of  an  inR^tminalion.  and.  if  long  conliimod.  jtrsiil 
in  per  moment  tissue  changes. 

I  am  inclined  to  Ihiiik  the  more  important  manner  in 
which  adenoid  growths,  cspedally  those  of  modw^te  size. 
affect  the  organ  of  hearing  is  by  ihe  obstruction  to  the  ve- 
nous return  current  from  the  t}'ni|ianiini  ;ind  labyrinlh.  It 
must  not  be  forgotten  that  the  pharyngeal  lunsil  consiitntc^ 
nothing  more  than  a  lymphatic  g^latid,  aud.  In  viiltic  of  ti» 
presence,  may  exert  surticicnt  pressure  to  partially  obstruct 
the  venous  flow  from  the  tympanic  aivityn  Any  condition 
which  affects,  for  a  considerable  period,  the  eireuJation  within 
the  middle  ear^  will  also  cause  a  disturbance  of  the  labyrin^ 
thine  circulation  from  an  :klleration  in  (he  tension  of  the  fluid 
contained^  Such  changes  in  the  labyiiiith,  however  slight, 
reuderthis  portion  uf  the  economy  paificularly  susceptible  to 
infTamraation,  cither  as  the  result  of  infection  or  of  incchan- 
ical  irritation,  the  nio&t  fruilfijl  source  ot  the  latter  being  the 
crowding  inward  of  the  o-t-ticnlar  chain  by  atmoaphcric  pres- 
sure,  when  the  tension  ot  the  :iir  wirhir  the  tympanum  i*  re- 
duced. Evidence  is  not  wanting,  from  a  clinical  point  of 
view,  thai  even  En  very  early  life  tlie  labyrinth  may  be  af- 
fected by  the  presenct?  nf  growths  i>F  this  kind.  Wc  not  un- 
commonly  find  instances  of  tubal  catarrh  in  children  m  whom 
thcKC  growtiLN  arc  present;  instead  ol  presenting,  upon  func< 
tionol  examination,  the  reactions  characteristic  of  the  aiicc- 
tion,  these  cases  show  a  diminution  of  bone  conduction,  and 
someiiraes  a  hyperffisthelic  condition  of  the  auditory  nerve, 
both  of  which  phenomena  indicate  an  irritative  lesi'in  of  the 
labyrinth.  In  very  young  children  it  is  of  the  utmost  impor- 
tance to  determine  the  jircsence  or  absience  of  a  growth  of 
this  kitul,  even  where  the  historv  seems  to  show  that  the  child 
is  entirely  deaf.  for.  as  articulate  speech  is  acquired  simply 
by  imitation,  an  impairment  of  audition  which  in  an  adult  or 
in  a  child  of  a  few  years  of  n^c  would  be  practically  insig- 
niticant,  in  a  child  so  young  that  the  function  of  audition  has 
never  heen  exercised,  may  give  rise  to  all  the  symptoms  usu- 
ally found  in  a  deaf-mutc. 

Thc  oro-pharynx  and  the  pharyngeal  vault  having  been 
examined  in  the  manner  stated,  aTteiilion  should  nexl  be  di- 
rected tn  the  antcriiir  n;ires.  The  tiasnl  cavitv  shonld  be 
inspected  by  anterior  rhinoscopy,  the  tip  of  the  nose  being 
tilted  up  by  means  of  the  thumb  oi  the  left  hand,  the  hngcrs 
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oi  the  hand  resting  upon  the  iorchecd  for  supporl,  while  the 
nasal  orifice  is  dibted  gently  with  a  self- retaining  speculum 
(Fig.  54),  The  paiicut's  head  should  be  flexed  slightly  for- 
v^aid,  m  such  a  position  that  the  fli^xjr  of  the  nuKil  cavkv  wili 
be  ncarlj  hori^oncal.  When  tlic  light  from  the  head  mirror 
is  directed  intothe  cavity 
Ihc  observer  inspects  first 
the  inrerigr  meatus*  and 
remarks  If  any  deformity 
of  the  Mpium  ifi  present, 

ctrnnimngit*  extent,  na-        \J  ^  »ptcuWi 

turc^and  location,  as  well 

as  the  iure,  $hape,  and  colun  nf  the  Inferior  lurinnatcd  body  ; 
whether  it  is  tuipcsccnt  and  occludes  the  inferior  meatus  to  a 
considerable  extent,  or  whether  il»  mucous  membrane  is  of 
the  normal  light  rosv  tint,  and  it$  rich  venous  plexuses  are 
not  abnormally  engorged.  Under  iiorm:il  omdiUons,  where 
no  deformity  of  the  ieptura  CKists  and  the  lurbinaied  tissue  is 
nol  swollen,  the  obsLTver  eitn  rtudily  S(^t'  the  positn<>r  wsl!  of 
ihe^  tiav>phnrynv  bv  anterior  rhiiioMXipv,  ^ntl,  in  fact,  thr  nu- 
ibor  ha^  found  this  one  of  the  most  simple  methods  of  deter* 
mining  the  presence  of  hyperlrophicd  lymphatic  tissue  in  this 
region.  This  portion  of  the  examination  h  rendered  more 
cocnpIcEc  if  a  weak  solution  of  cocaine  is  sprayed  into  the  an* 
terior  nnres,  before  an  atiempi  is  made  to  In&pect  the  naso- 
pharynx in  this  manner.  The  ana-ihe^ia  thiti  produces  renders 
it  the  simplest  possible  procedure  to  add  to  our  information 
b}-  liiuching  the  varium  part*  under  inspeulujn  with  a  totlon- 
tipped  probe  passed  through  the  anteiitjr  narcs.  The  in^pec' 
tion  of  the  lower  meatus  and  naso-pharynx  having  been  com* 
pletefl  the  head  is  now  lilted  backward,  and  the  observer  di- 
rects hisaticnti'jn  to  the  upper  pari  o!  the  nasal  chamber.  In 
the  anterior  portion  the  eyo  recognises  readily  the  tip  of  the 
middle  turbinated  body,  which,  normally,  is  of  a  somewhat 
l^hter  c<.ih>r  ihan  the  lower  turbinate  and  less  freely  sujiplied 
with  venous  channels,  for  which  reason  its  mucous  membrane 
itfnis  ii>  be  mote  closely  flp[»)ied  10  the  bony  framework,  the 
entire  structure  projecting  less  into  the  lumen  o!  the  passage 
than  docs  Ihc  inferior  turbinate.  Any  deviation  from  this 
Dortnal  appearance  should  be  careluHy  noted  a^  constituting 
A  source  of  obstruction  to  nasal  respiration.  It  ^^hcuild  t>e  re- 
membered that  the  furrow  or  hiatus  beneath  the  middle  tur* 
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binated  body  rontains  the  opening  of  the  frontal,  ^interior. 
CthinoidLil,  iintt  mavillary  sinuses:  consequently  it  shoiiUl  be 
inspected  wit.h  special  care  for  iht^  presence  of  a  punilcnt  dis- 
cliait;fr  which,  when  lying  hcre^  is  almQSt  pathognomoiiic  of 
an  inflammaliun  ol  one  oi  these  accessory  cavities,  Thi*i  aUo 
is  the  region  (rom  which  nasal  polypi  most  frequently  take 
their  origin,  and  the  possible  pr<rsencc  o(  thctc  growths  must 
always  be  borne  in  mind  during  this  stage  of  ihc  ciiaminauon. 

We  have  spoken  only  of  the  hypertrophic  condition,  fince 
this  is  the  le^Jor  usually  presented  in  c\»%c^  which  come  under 
the  nbsiri  viiiiun  i>f  the  tJiolagisl.  Jl  must  be  rcnicmlic red,  h(»w- 
ever.  that  precisely  the  opposite  state  oi  aifairs  may  coustittite 
a  morbid  condition— Ihat  is.  insicad  ot  an  hypertrophy  of  the 
lining  Encmbrane,  this  may  be  abnormally  thin,  the  turbinated 
bodies  lying  dose  to  the  outer  wall  of  the  passage  and  project- 
ing bur  little  into  the  lumen.  When  the  cunditicn  is  extremely 
well  marked,  they  are  discernible  wiih  some  difficulty.  Under 
the^e  circumstances  the  mucous  membrane,  instead  of  bein|^ 
moist,  has  a  dry*  glaj^cd  iippparance.  while  in  (he  stilci  be. 
tween  ur  beneath  the  turbinated  budlesn  large  grecnish-ycllovr 
crusts  arc  seen.  These  result  from  the  inspissalion  of  the  nasal 
secretion,  which,  owing  to  the  atrophy  of  the  lining  inctn- 
bmnc.  is  wanting  in  tluidity.  The  naso-pharynx  also,  instead 
of  showing  the  presence  of  lymphatic  tissue,  may  appear 
glaeedn  and  may  be  covered,  to  a  greater  or  less  extern,  with 
2.  thick,  unigh  mucus,  usually  in  the  fonn  of  a  scale  or  shell, 
which  spreads  irregularly  in  all  directions  from  the  median 
line.  This  niisa-pli*iryrgei»l  cniiditiDn  is  seldom  found  befoie 
the  age  oi  twenty. and  is  usually  due  to  reltograde  changes  in 
the  lymphoid  tissue  of  the  region,  which  in  early  life  bad  uft- 
doubiedly  been  moderately  but  not  excessively  hypcrirophicd, 
instead  o I  disappearing  completely  afier  the  age  ot  puberty, 
as  is  often  the  case,  interference  with  this  retrograde  process 
occurred  for  some  reason,  with  the  result  that  the  fibrouft 
elements  of  the  pharyngeal  tonsi!  persisted  and  increased  in 
density,  while  the  cellular  elements  disappeared.  This  local 
condition  constitutes  ihe  lesion  in  tiic  cases  of  so-called  nasop 
pharyngeal  catarrh,  or  chronic  naso-pharyngilis.  The  ap- 
pearance described  can  be  recognized  both  by  the  anterior 
rhinoscopic  examination,  and  by  posterior  rhinoscopy  as  well. 

By  posterior  rhinoscopy  we  arc  enabled  t"  obtain  a  view 
of  those  structures  which  are  hidden  from  direct  inspeciion 
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by  the  curtain  of  the  soil  palate.  This  is  accomplished  by 
m&an£  uf  a  mirror  introduced  into  the  mouth,  with  the  relUct- 
Jng  surface  directed  upv^ard.  sq  that  the  imnge  of  the  region 
in  question  is  reflected  in  the  mirror.  In  order  10  conduct 
thK  i^xiLiit in.nl lilt)  the  |iatl[:^Mt  is  seared  facing  fhe  stirgton,  the 
armngcment  of  the  light  i\nd  the  relative  positions  oJ  the  pa- 
lieiil  aiid  operator  being  the  same  as  those  already  given  un* 
dCT  the  description  of  otoscopy.  I'hc  head  of  the  patient  is 
inclined  very  slightly  iorward  so  that  the  hard  palate  lies  in 
the  horizontal  plane.  The  surgeon  now  depresses  the  lon^uc 
with  the  tongue  deprcBi^or  held  in  the  left  hand,  crowding  the 
organ  downward  vrhile,  at  the  same  tintc  the  instruTnent  is 


WUK  55- — duwOFilkV  iOTkgu« 


Fwi*  50* — FoWioB  loacao  dcprvnoL         FHk  57.— Tttrds'i  to'ipifl  tlcpiciaof- 

rotfticd  flJig^htlv  by  elevating  the  handle,  the  blade  resting 
ppofi  the  incisor  teeth,  thu^  e>:erling  slight  forward  traction. 
In  this  way  efforts  at  retching  on  the  part  of  the  patient  are 
avoided,  as  the  base  of  the  tongtic.  instead  of  being  crowded 
into  the  throaty  a  circurnst.-iiici^  which  ;dw^iyv  rcMill-'t  in  ex- 
dling  an  cflort  of  deglutition,  is  drawn  forward  out  of  the 
pharynx.  The  patient  is  directed  to  breathe  quietly,  and 
at  an  opportune  moment,  when  the  palatal  muscles  are  re- 
Uzed  and  the  vdum  hangs  vertically  downward,  the  rhino- 
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acopic  mirror,  previously  siightly  wsnoed  nrcr  the  binp,  w 
auricd  rapidlr  imo  the  intiuib  and  made  to  auumt:  a  position 
to  the  one  sick  or  the  other  of  the  uvaU.  Tl»c  rars  oj  light 
fro«n  the  head  mirror  are  directed  upon  the  »uriacc  of  the 
rhtno<icopic  mirror,  whkh,  as  the  inclination  ol  its  polished 
suriacc  is  about  one  hundred  and  thirtjr-^ve  degrees,  directs 
the  rays  impinging  upon  it  into  the  retronasal  space.    At  lirtt 


^  Fia  3ft>— ghiiaicwpk  minw* 

the  handle  of  the  mirror  s>iould  be  carried  slightly  downward, 
which  brinj;?;  into  view  the  posterior  nwr^n  of  the  nasal  sep- 
tum :  this  should  be  followed  upward  uniil  its  narrow  edge  \^ 
Keen  gradually  to  bmaden  and  Anally  to  disappear  in  the  upper 
w:ill  of  thr  na(ui-ph;irynx.  In  bringing  ihff  septum  inln  view 
the  presence  of  aa  h\  pcriropbict!  piisteiiorcxUcruity  of  cither 
lower  turbinated  body  will  easily  be  recognized  by  its  mariccd 
encroachment  upon  the  lumen  of  the  coirespondtng  posterior 
nasal  orifice.  In  the  same  manner  mysomalous  growth*, 
ftprin^nj;  from  the  nasal  c^Wtie^  and  extending  into  the  naso- 
pharyngeal space,  will  aUo  be  canly  discovered.  Any  in- 
crea^  in  the  lymphatic  tissue  near  the  pharyngeal  roof  will 
be  at  once  evident,  a»  its  pre<ience  renders  it  impossible  for 
tlic  observer  to  follow  the  outline  of  Iht  septum  upward  to 
wlieic  the  divergent  edges  arc  lost  in  the  pharjogcal  roof 
the  expanded  portion  ol  the  scpium  bcLng  concealed  by  the 
h\"penrophied  lymphatic  tissue.  By  gradually  cicvaling  the 
handle  ol  the  mirror  the  entire  roof  and  a  portion  ol  the 
posterior  wall  ot  the  nasopharynx  are  brought  into  view, 
and  bv  rotation  of  the  mirror  upon  the  long  axis  ol  the  shank 
each  latrral  wall  of  the  niviiy  is  inspected  and  the  prominent 
posr.t^rior  lip  of  the  Eustachian  tube  upon  either  side  easily 
rccugni/ed.  Behind  this  we  observe  Jhe  fossa  of  Rosctimlil- 
Icr,  while  in  front  is  the  orifice  of  the  Eustachian  lube,  which 
varies  in  shape  from  a  slitlike  depres^on,  to  an  opening  with 
distinctly  circular  borders.     (FtGS.  49-5 1.) 

PREMARATtON   OF    I N'STB U M EXT«, 

Before  concluding  the  subject  of  the  physical  examination 
a  few  words  xvEll  not  i)c  out  of  place  concerning  the  care  of 
instruments  used  in  conducting  the  examination.     Too  much 
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5trc&s  can  not  be  hid  upon  the  necessity  of  absolute  asepsis. 
All  meial  insUumi>nts  should  bcsieriliicd  by  boiling  in  a  two- 
pcr-ccnt  torifiuin-bicarb<inaie  sohiiion  b<^fore  each  examina- 
tion, H  rubber  c."ilhc"l("r*i  :tr:^  tn  he  uwil,  each  piiticnt  *ihfitild 
povte^LH  hi^iowii  tn>liuiiitriit.  wliilc  if  hllvcr  caibcicr^  arc  used 
they  ^hoitld  be  stcntiKcH  in  the  manner  above  described. 

[n  cleansing  the  car  wiih  a  syringe,  an  nscptic  solution  or, 
belter  still,  an  antiseptic  solution  should  always  be  employed. 
A  solution  of  bichloride  of  mercury  in  tlie  proportion  of  I  to 
5,000  is  snfficierjily  antiseptic  lo  prevent  infection  of  the  tym- 
panic cavity  if  the  drum  membrane  is  accidentally  perforated 
during  the  process  uf  cleansing  The  canaL  The  lip  ol  the  ear 
avrin^e  «^hoii1d  be  hoiked  imnivdialely  before  use.  or.  if  this  is 
poi  cunvcnicnU  the  cxtremitv  shuulil  be  covered  by  a  small 
piece  ol  5olt-rubbcr  tubing,  which  is  renewed  each  time  the 
syrinG^c  is  used- 

As  the  j>r<^onged  boilinjs^  of  tempered  instruments  is  inju- 
rious, these  may  be  thoroughly  cleansed  with  cotton  and  then 
dipped  for  a  moment  in  the  boiling  soda  ^ohition,  after  which 
Ihey  are  inimcrved  in  a  five-pcr-cenl  solution  of  carbolic  acid 
for  several  minutes^ 

It  IS  scarcely  necessary  to  call  attention  to  the  necessity 
of  |<rsonal  cicanlinos  on  tbc  part  ol  the  operator,  a ud  yet 
perhaps  this  is  occasionally  forgotten. 

These  measures  have  been  recommended  by  many  writers 
to  avoid  specific  tnfecuon  chiefly.  In  this  country,  where 
specific  disease  is  not  as  common  a$  upon  the  Continent,  the 
ftbove  precautions  arc  scarcely  necesiwry  for  this  purpose, 
bill  ihey  are  neces&ary  to  prevent  purulent  infection  of  the 
middle  ear. 

If  the  aU^ve  precautions  arc  adopted  in  every  case,  tlie 
extent  to  which  operative  procedures  within  the  middle  ear 
can  be  carried  is  surprising.  In  no  region  ot  the  body,  per- 
haps, is  asepsis  more  imporlanc^  and  nowhere  certainly  has 
it  been  so  utterly  disregarded. 

The  Htstory. 

A  very  important  jiart  iil  the  inlelligent  investigation 
oi  any  nflection  ol  the  car,  involving  a  partial  loss  or  per- 
version of  its  (unction  is  the  general  history  of  ihc  patient, 
together  with  an  escact  account  ui  the  aural  affection.  It 
is  scurcely  neces^ry  to  give  more  than  briefly  the  various 
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SubjccLft  which  jh<nilrl  be  invcstigatcfl.  hefore  any  Htcidcd 
<^iiiion  is  gWcn  as  to  the  nature  t>(  the  nlfcction  or  the  proth 
able  course  which  it  will  pursue.  These  facts  influence  our 
opinion  not  only  as  to  the  favorable  or  unfavorable  progrcw 
of  the  (Hse;Lsc,  Inil  in  nti  small  cJcgr»fc  cniible  us  to  determine 
ihe  relative  vaUic  of  the  various  data  with  which  otir  phyMcal 
and  fniictioniil  e,\an]inalion&  furnish  us.  The  age  of  the  pa- 
tient, the  occupation,  and  the  habits  of  life  should  be  hr*t  con- 
aidcrcdn  The  history  of  any  previous  illnc&s  must  be  invesli* 
^ated  with  great  care,  particularly  concerning  the  occurrence 
in  childhood  of  any  of  the  exanthemata  and  other  kiz^drt^d 
diseases,  and  later  in  life  of  any  of  tlic  continued  fevers.  A 
not  unimporiant  factoi  i*  the  presence  of  an  beredii^ry  faint 
— Ill brrcu Ions,  specific,  gouty,  or  rheumatic — as  well  a.s  the 
crisCcnccof  chronic  aural  disease  in  any  olhermembcrs  of  the 
family.  The  habits  of  the  patient  regarding  the  use  of  opiates, 
stimulants,  tobacco,  indulgence  in  the  luxuries  of  the  tabic, 
or  the  fact  ol  his  having:  been  called  upon  at  any  time  to 
undergo  severe  menial  stmin  or  physical  exertion,  niuM  alwD 
receive  considers  lion.  Special  attention  should  also  be  paid 
ai  to  whether,  at  any  period  of  life,  it  has  been  necessarj-  for 
him  Id  utVt'.  coniiEiuously  large  doses  of  (he  various  drugs  which 
arc  kni^wn  to  have  a  specific  action  on  the  auditory  orgjins, 

Next  the  jiatus  prasftis  should  receive  attention,  particu- 
larly with  reference  to  the  digestive  system,  and  here  it  must 
net  be  forgotten  that  the  mouth  is  responsible  for  quite  as 
much  aural  disturbance  as  the  stomach*  and  inquiry  should 
be  made  into  the  condition  of  the  teeth.  Anv  previous  or 
present  condition  referable  to  the  pelvic  organs  must  also  be 
inquired  into,  Much  iiiformaiion  may  frequently  be  obtained 
by  observing  the  general  behavior  of  the  subject  in  resjiond- 
ing  to  the  various  questions,  it  being  rcmcnibered  that,  in 
patients  of  a  decidedly  neurotic  tendency,  care  must  be  ob- 
served in  the  intcri>rctation  of  the  apparent  results  obtained 
by  a  functional  examination,  the  mere  fact  that  they  are  under 
eKamtnatlon  often  disturbinj;  them  to  such  a  degree  that  iheir 
answers  are  cnttrely  untruRtworihy. 

When  wc  ctime  to  the  *i|icci;il  history — that  is,  thai  part 
which  bears  directly  upon  llic  aural  affection  for  which  ihcy 
seek  advice — the  length  of  time  which  this  has  existed  must,  if 
possible,  be  determined*  It  is  of  spcciil  importance  to  inquire 
into  the  condition  of  the  cars  in  childhood,  as  not  iafrcquently 
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the  patieni  inay  neglect  to  stnle  the  presence  of  aural  ^ymp^ 
toms  in  cnrly  lifc»  conceiving  that  as  ihesc  have  apparently 
dts:tp|>p^rc(l,  xhcy  can  have  no  bearing  upon  the  present 
affetlion^  Tlic  svinptums  upon  which  Hic  ]»alienl  hiy%  inf)9T 
Stress  generally,  arc  impairircnt  of  hearing,  tmnitus.  discharge 
from  the  car  or  pain  in  this  location.  Nausea,  vcrii^o,  general 
hcadAchOt  clc,  may  have  a  very  important  bearing  tjpon  the 
malady,  yd  may  be  referred  by  the  patient  to  entirely  diffcr- 
eoi  causes  and  hence  remain  unmcntioned  unless  he  is  ques- 
tioned especially  with  reference  to  their  ]>re^'irms  existence, 
II  the  afTeciion  has  been  of  long  duration  it  is  o(  the  greatest 
impuitaiice  to  dNcuvi-r  wheihf-r  ihe  pnigrcss  has  been  nnin- 
tcrniptedp  or  whether  undei"  certain  conditions  it  has  been 
AggravfLtcd.  !n  this  connection  the  effect  upon  the  car  of  an 
ftcutc  inflammatory  condition  nf  the  mncons  membrane  lining 
the  nose  or  naso-phcryrx,  or  ol  tin  aggravation  of  already  ex- 
isting catarrhal  disturbances,  is  to  be  dit:covered.  the  intimate 
lacion  between  the  upper  air  tract  and  the  organ  ol  hearing 
remlunng  ihi«  of  great  moment.  It  may  be  tnken  as  an  almost 
invariable  rule  where  the  aural  symptoms  are  intermittent 
cliaracter,  becoming  niortf  ^t^vl'.re  whrn  thir  patient  sulTerK 
ooi  a  cold  in  the  head,  that  even  if  the  pathological  process 
located  in  the  middle  ear.  our  treatment  must  be  directed 
uitc  n*  much  lu  the  upper  air  passages  as  to  the  tympanum 
ItseU  in  order  to  obtain  permanent  benetil. 

If  the  prominent  symptom  is  an  impairment  of  hearing  or 
the  presetice  of  tinnitus  we  }^hr>uld  discover  under  what  con- 
dtti^ifre  these  arc  most  troublesomt- — whether  the  patient  hears 
better  in  a  noisy  or  fn  a  quiet  place;  whether  the  chief  diffi. 
culty  is  (bat  tt  is  impt^.^iblc  to  tJndcrstand  gcucral  convcrsa* 
tion.  or  whether  the  impairment  is  so  marked  that  even  dia- 
c  is  impossible.  Ascertaining  the  particular  time  during 
e  day  when  the  disturbance  is  most  severe — whether  in  the 
inoming,  after  a  refreshing  night's  sleep,  or  at  the  end  o(  the 
day.  when  tired  both  physically  and  mentally— may  often  aid 
u*  in  forming  our  opinion-  A  word  of  caution  should  be 
added  lc*t  ihc  phy^ctan  may.  by  attaching  loo  much  imjmr- 
lAnce  to  any  one  sympUini.  cau-se  [he  patient  to  exaggerate  it 
unduly.  This  is  cspeci.illy  true  in  questioning  him  concern- 
^_Mg  faiA  tinntLus.  li  distressing,  he  will  complain  of  it  without 
^|moTTO(fjitioii,  but  if  this  is  not  the  case,  only  the  most  casual 
I       mcuUun  should  be  made  regarding  lis  presence. 
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As  the  aural  surgeon  is  consulted  niost  frequently  on  ac> 
cojnl  of  cither  impairment  or  perversion  of  function  in  ihc 
nuditnry  app:iratii5,  it  would  seem  natural  that  he  could  arrive 
nt  the  most  perfect  conception  of  the  condition  of  this  appa- 
ratus by  testing  ihe  ftinctional  condition  of  the  or^an  of  hear- 
ing- It  is  strange,  however,  that  while  much  attention  has 
been  paid  to  the  ob^tTvation  of  physical  changes  in  the  ex- 
lernai  and  muldlt  rar.  which  in.iv  be  noted  by  ocular  inspec- 
tifjii.  the  functional  examination  has  ordinarily  been  conducted 
in  the  most  superficial  manner. 

By  recalling  the  remarks  randc  under  Physiology,  it  will 
be  remembered  that  the  car  perceives  not  only  the  intensity 
of  a  sound*  but  also  its  pitch  or  quality:  consequently  a 
functional  examination  is  complete  only  when  it  estimates 
both  the  qualiiativtr  and  quanlitarive  condition  of  iindition. 

l  Quantitative  Tests, — In  onjcr  to  determine  how  much 
the  ipiiiniiiauvt  iunciion  of  the  ear  i&  impaired.  Ji  is  uuly 
necessary  lo  compare  the  distance  at  which  any  given  sound 
is  heard  by  the  car  under  examination,  with  the  distance  at 
which  il  is  perceived  by  the  normal  ear. 

For  convenience,  the  heartnjj  power  {%  ordinarily  ex- 
pressed as  a  fraction,  the  denominator  of  which  represents 
the  distance  in  feet  or  inches  at  which  the  sound  is  normally 
heard,  while  the  numerator  designates  llie  distance  at  which 
the  sound  is  perceived  in  the  alTeclcd  ear  under  examination. 

It  should  be  borne  in  mind  chat  as  a  sing:Ie  sound  excites 
only  one  part  of  the  perceptive  apparatus,  an  car  which  may 
be  perfectly  healthy  otherwise  may  tail  to  perceive  one  sound 
on  accoLint  of  the  destruction  of  this  p:iriicuiar  area  in  the 
cochlea,  and  in  order  to  apply  this  test  we  must  be  certain 
thai  the  perceptive  mechanism  will  respond  to  the  particular 
standard  sound  to  be  employed  as  a  unit.     In  order  that  the 
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results  of  yarioue  observers  may  be  compared,  use  mu£i  also 
be  made  of  a  sound  of  a  given  quality  itnd  intensity;  and 
herein  lies  one  of  ihc  thief  difRcuIlirs  of  comparing  ihe  re- 
sults of  tests  made  by  dif!creiii  observers. 

The  sound  most  commonly  employed  in  making  a  quanta 
tative  test,  where  ihe  hearing  i&  but  moderately  impaired^  is 
the  tick  ol  the  watch.  While  this  may  be  (airly  accurate  in 
obs«rvaiions  made  by  the  same  individual,  it  is  manifestly 
impossible  that  any  comparison  oJ  results  reached  by  S€vei"aJ 
examiners  c;m  be  made.  To  obviate  this  difficulty.  Poliizer* 
devised  the  iustiumcnt  shown  in  Fig.  59,  which  is  supposed 
to  produce  a  sound  whose  intcnsily  and  quality  arc  alwaya 
the  same.  This,  perhaps,  is  the  most  uni- 
venatly  used  apparatus  lor  conducting 
experiETientsof  ihis  kind>  The  chief  ob- 
jection is  that  afi  the  sound  produced  by 
the  instrument  is  heard  by  the  normal 
ear  at  a  distance  of  forly-five  fed,  its 
use  is  restricted  to  those  cases  in  which 
the  imfjairmcnt  of  hearing  is  conMdera- 
blc.  Moreover,  it  is  not  impossible  that 
ti>c  particular  portion  of  the  pcrccpiivc  apparatus  which  is 
responsive  to  this  sound  may  be  so  affected  that,  white  the 
fuTVCtion  of  the  organ  as  a  whole  may  improve,  the  distance 
at  whicb  this  sound  is  perceived  may  reniatn  unchanged. 

The  ideal  test  in  estimatinj^  impairments  of  audition  is 
the  human  voice,  since  the  patient  de>ircs  especially  that 
the  |K>wcr  of  audilion  for  sounds  thus  produced  shall  be  im- 
proved, and.  mtircover,  because  his  own  estimate  of  the  prog* 
rcss  of  his  disease  is  very  largely  based  upon  the  case  or  diffi- 
culty with  which  he  is  able  to  understand  the  human  voice 
in  ordinary  conversation.  Therefore,  no  matter  what  mc- 
disnical  appliance  may  be  nsed  in  estimating  the  power  of 
audition,  no  system  of  examinaiton  Is  complete  which  fails  to 
record  ihc  facility  tvith  which  various;  vocal  sounds  arc  per- 
ceived. Since  the  conversational  voice  varies  greatly  lx>lh 
in  pitch  and  intensity  in  diricjcnC  Individuals,  an  exact  com- 
parisoD  ol  the  results  obtained  by  using  the  conversational 
voice  as  a  standard  would  be  di^cuU.  The  whisper^  how. 
even  u  lairlj  constant  in  pitch  and  intensity,  if  care  be  taken 


*  Arthlv  far  Ohr AhcLlkundc.  «i>l,  lif.  p.  104- 
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that  in  every  c?£ainuiaUDii  the  whhpcr  shall  he  as  loud  a« 
possible,  or  what  raa/  bo  termed  "a  farced  whisper,"  The 
cx.-innticr  jn  currying  out  this  test  sbould  first  fill  the  lungs  bf 
a  forced  inspiration,  and  thea  allow  them  to  empty  thcm- 
aeWes  by  a  normal  expiratory  eliort,  alter  which  he  should 
repeat  in  a  whispering  voice  the  p.irUcuiar  word  or  words  to 
be  used  as  the  test,  I  have  taken  paios  to  compare  the  data 
obtained  by  various  observers  by  teat»  conducted  [n  thU 
manner,  and  find  that  the  error  of  experiment  is  very  small 
when  the  test  is  conducted  carcfuUv,  It  should  be  remcui- 
bered  that  the  patient  soon  becomes  familiar  with  sentences 
used  in  thc5c  experiments,  and  when  the  same  phrases  arc 
repealed  frequently  the  results  obtained  are  worthless.  To 
avoid  this  result,  Siebenmann  *  advUes  the  use  of  numbers  ct 
iwo  fii^ures-  In  this  way  the  patient  can  not  become  familiar 
with  any  given  test  sentence,  as  the  same  numbers  are  oot 
rcpe;i!ed  on  successive  examinations,  or  if  repeated,  their  as. 
quence  is  changed.  We  meet,  however,  with  the  difficulty 
that  certain  combinations  oE  letters  arc  more  easily  perceived 
than  others,  even  when  whispered  with  the  same  intensity— 
in  other  words,  each  vowel  and  consonant  sound  possesses  an 
intensity  peculiar  to  itscU,  the  vowel  sounds  being  more  eas- 
ily heard  than  consonant  sounds-  This  charcicteristic  of  indi- 
vidual letters  is  denominated  their  lo^graphic  value,  and  the 
appended  table,  prepared  by  Blake,  exhibits  the  relative  jn< 
tensity  of  the  consonant  sounds:  the  T  sound  being  that  oi 
the  greatest  intensity,  its  value  for  purposes  of  comparison  Is 
denominated  in  the  table  as  loo; 


T=  loo 

B=i3 

K  =  ii 

Z=   63 

D  =  4S 

L  =  2I 

C=   6z 

S  =  40 

N=[i 

P^    S8 

F-3S 

M=  9 

G=  56 

If  proper  care  is  exercised  in  the  selection  of  numbers  of 
two  figures,  or  if  the  numbers  are  selected  at  random,  and 
the  average  results  of  ten  experiments  be  taken  as  represent- 
ing the  quEirittative  value  of  the  hearing  in  any  particular  case, 
a  fairly  accurate  estimate  of  the  condition  may  be  obtained. 

Instead  of  estimating  the  distaacc  at  which  a  sound  of 
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known  intensity  h  heard,  anothci'  f;iirly  accurate  method 
consists  in  comparing  the  time  tliinog  which  a  given  musical 
note  is  perceived  by  the  defective  organ,  with  the  perception 
time  of  the  normal  ear.  The  souoding  body  ts  sei  in  vibration 
by  a  constant  force,  cind  the  relation  is  expressed  in  the  form 
of  a  fraction  of  which  the  normal  perception  time  Is  the  de- 
nominaior  and  the  perccpiinn  time  of  the  defective  ear  ex. 
aminrd  is  the  numerator.  While  not  absolvitely  accurate  from 
a  fU^tihcmaticai  point  of  view,  the  error  h  so  slight  that  It 
may  be  f>ntcticaUy  di^^reganlcd.  as  proved  by  the  expcrimeiUs 
of  Biirih.*  The  onJy  diihcuity  in  testing  in  this  manner  is  in 
obtaining  a  constant  force  for  setting:  the  tuning  fork  or  any 
other  convenient  instrument  in  vibration.  H  e:Lch  examiner 
determines  hi*  own  standard  cspcrimentaHy.  by  estimating 
the  time  during  which  the  fork  is  heard  by  the  normal  ear,  it 
bem^  %rT  in  vibr:itinn  by  a  blow  w^hich  h^ibll  has  etmblL'd  him 
to  make  iairly  coii^iant,  a  ciimparison  of  such  results  viill  be 
perfectly  powble^  and  fairly  accurate,  it  being  only  necessary 
that  the  rate  0I  vibration,  or  the  pilch,  of  the  instruoncnt  be 
known,  and  thai  its  note  be  pure— that  is,  free  Jrom  over* 
tones.  The  note  usually  employed  i&  that  of  a  tuning  fork 
making  five  hundred  and  twelve  V.  D.,  which  corrcspondfi  to 
the  treble  C  of  the  musiatl  scale,  as  it  is  more  easy  to  con- 
struct an  in«trument  of  tini  jiiich,  free  from  overtones,  than 
one  of  1ow«-r  pitch. 

It  iH  Nc^rccly  iiece-S*«ary  to  mention  the  more  a:)nt]ilicat.(-d 
instramCDts  which  from  time  to  time  have  been  devised  for 
determining  quantitfitive  audition.  Their  use  has  never  bc< 
come  universal  on  account  ot  their  complex  confttructionp 
Thr  phonograph,  supplied  with  a  series  of  standard  cylin- 
ders and  capable  of  reproducing  sounds  which  shall  always 
be  uniform  both  in  pitch  and  intens^ity,  is  probably  the  most 
ftiriple  of  then-  devices.  The  prindplc  of  the  telephone  hns 
been  used  in  constructing  inslrumenls  for  this  purpo$x\  OF 
thevT,  probably  that  recommended  by  Urbantschll^clif  is  the 
best.  The  opcratton  of  this  instrument  and  of  other  kindred 
devices  depends  upon  gr&dually  dimiiushing  the  intensity  of 
a  given  54:>und  by  sliding  the  secondary  coil  of  an  induction 
apparatus,  introduced  into  the  circuit,  over  the  primary  coiL 


*  Afdiivci  of  OtoloiTi  veil,  irii,  p.  1(3. 
f  t-dutsocb  dcf  Olmnlieilkamlr,  Vipeicul  iS^a  p  3<> 
It 
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Tbc  sound  is  conveyed  to  the  car  ol  the  patient  by  mean*  of 
an  ordinary  telephone. 

In  thu  instrument  shown  in  Fig.  60  the  sound  employed  is 
produced  by  the  rapid  interruption  of  the  electric  current  by 
Neefs  hammer  It  is  necessary  that  the  vibrating  liammer 
be  completely  inclosed,  in  order  ihat  ils  repealed  blows  nifty 
not  be  heard  through  the  air  in  cases  where  the  hearing  is 


Fuj.  fo. — llThanttchiiich's  rlpciric  ncounnrrcr  /\  lMrti»ry  KMlirry  :  X.  Stff^  him- 
mcr  (<JT  iiilcm[j[jti^  lt«  cuircni  autoaiftUcAUy,  And  EhM  prodtsdng  ihc  ^ounJ  10 
be  cmfiluTcfl  in  icritilu^iin^  the  ten ;  Jt  i.  Induclion  cell*  <if  cqunl  ^uz.  but 
wound  in  opposiic  dirccliins:  |,  MoVflhU  hfUi;  T,  T*Iopbnflo  ;  5,  Scrcvf  for 
uiovutg  xhc  Wli*.  As  ihc  helix  it  wiihdriwn  Irom  oti*  «condafy  an},  it  «nffR 
[lie  othcf,  which  h  woiid*!  in  iht  oppoitite  dtnrtlon,  and  itit  inl«n«fy  nt  thv 
unind  he«nl  llimLii^h  ihc  rcccivei  in  irm»  Incr^kiicd  *jr  diminished  at  will      ( L'f- 

but  slightlv  impaired,  or  by  the  opposite  car,  where  there  is 
great  impairment  upon  one  side,  the  opposite  orgfan  being 
normal  or  nearly  so. 

A  somewhat  similar  instrument  has  been  devised  by  Gra- 
denigo,*  in  which  the  source  of  sound  is  a  metal  rod  producing 
a  pure  musical  note  corresponding  to  C  in  the  muslcul  f^cale. 


*  Hnadbacli   <1er    Obnnheilkunde    von     Schwutxc,    Lcip^i^    >^9J-    ^-    ^ 
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ThU  ccrtatnlv  pt«ses5ts  advantages  over  the  instrument  just 
drscriljcd.  in  which  ihc  quality  ol  the  sound  must  vary  coir 
ftidcrably. 

The  maximal  [ihotiomcter  was  devised  b_v  Lucrtc  •  to  meas- 
ure the  intensity  ol  a  vDcnl  5ourd  by  observing  to  whnl  oicnt 
the  vibratinfif  column  of  air  displaced  a  diaphragm  upon  which 
it  tvas  made  to  impinge.  The  instrument  is  too  complicated 
to  be  tjsed  universally. 

Whatever  method  i*  adopted  in  mnlcing  a  quantitative  test, 
certain  prt'tMuliiuis  nni\i  }>c  t;iken  to  avuiil  error  in  caries 
where  a  marked  impairment  oi  heariug  ex.i^ls  in  one  tar.  wUh 
only  a  very  slif^ht  impairmci^t  in  the  function  ol  the  other. 
It  15  impo*<«ible  to  pri.TVcnt  the  norm.il  enr  Ironi  perceiving 
soundsof  great  intensity,  no  mailer  how  tightly  the  external 
auditory  canal  is  clo^d,  and  as  a  preliminary-  step  to  the  ex- 
amination it  is  essential  itiat  the  test  sound  employed  shall 
act  lipon  the  or^an  under  examination  alone. 

We  begin^  then,  by  placing  ihe  pafient  in  such  a  position 
that  the  ear  lo  be  esamiiied  is  turned  toward  the  source  of 
viujui ;  the  opptiMic  meatus  Ss  tightly  closed  by  ihc  finger 
of  the  patient  or.  better  still,  by  that  of  an  assistant.  To  se- 
cure periect  occlusion  the  digit  should  be  previously  mois- 
tened with  water.  When  the  hcartni;  it  impaired  to  a  great 
deiTToc  and  we  have  reason  to  doubt  the  efficiency  of  this 
method  of  excluding  sound  from  the  opposite  e;ir.  nt  the  con- 
clufion  of  the  examination  of  the  affected  ear.  both  external 
nitditory  canals  should  he  closed  and  the  examination  re- 
peated- If  now  the  patient  he^rs  cqunlly  well  with  hoth 
canals  closed.  >i  15  evident  that  tl^c  affected  car  exerted  no  in- 
fluence upon  the  results  obtained  by  the  ftrsl  tests — in  other 
words,  that  the  car  upon  this  side  is  totally  deaf.  If,  how- 
even  the  results  are  not  the  same,  the  hearing  power  upon 
the  affected  side  is  obtained  by  subtracting  the  perception 
distance  obtained  by  Ihe  last  experiment  from  that  elicEteil  by 
the  hm. 

It  b  possible,  under  certain  conditions,  to  convey  the  sono- 
roas  vibrations  to  the  affected  car  through  a  tube,  the  Hound- 
ii^  body  being  removed  lo  a  distance  suthcient  lo  prevent 
perception  by  the  organ  ol  the  opposite  side.  This  is  par- 
ticuUrly  valuable  If  the  method  is  adopted  of  estimating  tUe 


AkIut  ti.1  OtifcnhdlkunJc  vol,  iii,  p,  ftSt. 
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hearing  power  by  Cf>mi>aring  intrrvnl  during  which  the  iM^und 
is  perct^ivcd.  with  that  of  ihc  tiormai  car. 

II,  Qualitative  Tests.— Wc  recall  that  the  normal  cArpor- 
ceives  vibrations  as  musical  notts  rep>eatt-f1  M  regular  inlervab 
(rom  i6  v.  D.  to  about  3J.500  V.  D-  These, 
ihcn^  may  be  called  the  lower  and  u^per 
limits  ol  audilirm,  respectively.  When  the 
organ  is  funcdonally  perfect  these  limiif 
vary  bnl  slightly-  When,  however,  eitliei 
rbc  perceptive  or  transmitting  mechanism  is 
the  scat  oi  a  patholoj^icsL  process,  tiicsc  lira- 
its  arc  changed  in  a  charactcri^ic  manner. 

To  complete  our  (unctf0n.1l  evnminiitjon, 
then,  it  is  essential  to  be  provided  with  some 
convenient  device  for  producing  the  lower 
notes  of  the  musinil  rt-gistcr — livM  i«,  from 
16  to  20  V,  D.  tij  64  \'.  D.  per  second — and 
also  some  instrument  which  will  emit  the 
shrill,  high-pitched  sound,  caused  by  im* 
pulses  following  each  other  with  extreme 
rapidity-  The  first  requisite  is  easily  oV 
lained  through  the  medium  of  a  tuning  fork 
of  large  siae.  \(  provided  with  clatnps,  a 
swingle  instrument  may,  bv  altering  the  po$i- 
lion  of  these,  be  made  to  vibrate  at  varving 
nilcs.  The  fork  shown  in  Fig,  fit  answer* 
this  purpose  fairly  well.  When  the  clamps 
arcf^istcncd  nt  the  extremity  of  the  branches 
ol  the  fork  the  in^tnimcnt  makes  about  26 
V,  D.  When  a  little  care  is  exercised  in  set- 
ting the  fork  in  vibration,  this  note  is  prac- 
tically pure  and  is  easily  perceived  a»  a  mu- 
sical  Mjutul,  When  ihc  clamps  are  moved 
down,  so  thai  about  half  the  length  of  each 
cbmp  extends  beyond  the  iree  extremity  of 
the  arm  ot  the  fork,  as  shown  by  the  dotted 
lines  in  Fig,  61 ,  the  rale  o(  vibration  increases 
to  about  thirty  per  second.  When  carried 
8t]]l  lower,  the  note  corresponds  x-ery  nearly  to  the  oontra  C 
of  the  musical  scale.  H  ihechmp  is  entirely  removed  the  fork 
©mils  a  pure  nore  corresponding  to  tin*  next  octave  higher  i 
In  other  words,  it  makes  &ixty-four  vibrations  per  second. 


Pro.  61.— The  uu- 
thor'i  lim]n|f  link 
tot  Jeltruniimij  (he 
lower  tunt  linuL 
Thd  mhlrumEhF  U 

f.trtvirti^l   with   a*T- 
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While  ihis  dcvfct-  <iofs  nol  by  anv  means  allow  us  Ic  ex* 
amine  the  lower  portion  of  ihc  scale  as  tboroiiglily  ;i^  wc  niay 
desire,  it  reveals  very  quickly  any  deficiency  in  audition  ior 
the  Icwer  notes  ot  the  scale. 

The  Gallon  whistle  affords  a  simple  means  ol  producing 
the  hisfber  notes  of  the  nuistical  ftcale,  for  determining  the  up. 
per  tone  lirnii.  Th'n;  ;ipjt;ir;iins  is  essentially  :t  dosed  or^an 
pipe  in  which  the  column  of  ;iir  is  sci  hi  vibralion.  pjilier 
through  the  iDedJum  oi  llie  expired  nir,  hy  holding  it  between 
the  lips.  or.  belter  still,  by  mL-*ins  of  n  rubber  ball  Sited  to 
Us  open  extremity.  By  a  well-known  law  ol  physics,  if  the 
diameter  ot  a  tube  U  uniiorm,  the  note  produced  by  torcini^ 
air  throuji^h  it  will  become  hii^her  and  higher  as  the  length  of 
the  tube  diminishes.  ThuSn  i£  the  length  is  diminished  one 
half,  the  resulting  tioce  will  be  an  octave  higher  than  the  funda- 
menial  fmf  of  th*-  onginiil  tube,  and  by  drrrc^sing  the  length 
of  the  tube  f:jadually»  all  tii  the  vatirnih  musical  noie^  nray 
be  obtained  between  the  fundamental  tone  of  the  tube  and 
thai  emitted  by  a  pipe  of  infinitesimal  lerg^th. 

The  length  of  the  tube  is  reduced  by  a  metal  obturator, 
which  is  slowly  advanced  along  its  lumen  through  the  agency 
of  a  screw ;  the  outer  surface  of  the  tube  is  (i^raduated,  each 
divisjon  of  the  vertical  scale  representing  the  space  traversed 
by  the  obtumior  during  a  single  complete  niiatioii  of  the 
screw- 
Owing  til  (he  fact  that  so  many  of  the  instrumcnis  ^old 
are  not  ruAde  according  to  a  fixed  rule,  the  graduations  of  the 
scale  can  nol  l>c  employed  in  comparing  the  results  obloincd 
by  eaiamination  with  ditlerent  in>trumenis.  It  has  seemed 
wise,  therefore,  to  Blate  here  briefly  the  means  by  which  the 
number  of  vibrations  per  second  which  any  insirument  of  this 
kind  producer  may  be  determined. 

The  Oallori  whistle  ads  as  a  closed  organ  pipe,  and  the 
variation  in  pitch  of  ihe  notes  produced  depend  n|)on  the  phys- 
ical rule^i  which  govern  the  con*tl ruction  of  wind  lustruments 
ol  Ibis  class-  By  the  Law  of  closed  tubes  the  length  of  the 
tube  producirg:  a  (riven  note  is  one  quarter  the  wave  length. 
Without  g<ung  into  detad,  il  will  be  suEhcienl  to  state  that  in 
any  instrument  of  this  character  the  number  of  vibrations  per 
second  may  be  calculated  by  dividing  the  velocity  whh  ivhicb 
wmnd  travel*  by  four  limes  the  length  of  the  closed  tube. 
Sound  Iravrls  through  the  air,  at  the  average  temperature?,  at 
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the  late  of  eleven  hurnlred  ami  pighte^^n  feet  per  aeaiud  :  ihis 
number,  divided  by  four  limes  ihe  length  of  the  lube  which 
produces  the  note  tn  question,  wiU  give  the  mte  of  vibration. 
In  other  words,  the  result  oblained  by  dividing  eleven  hun- 
dred find  eighteen  feci  by  the  length  oi  the  tube,  is  equal  to 
four  limes  the  number  of  vibrations  producing  the  lunda- 
mental  note  of  the  tube. 

A  more  exact  method  of  determining  the  upper  tone  limit 
is  by  means  of  a  series  of  rods,  krown  a&  Knrnig's  rods. 
Tiiese  >miill  stec!  cylinders  aie  of  various  Icii^'Ui^.  the  diam- 
eter oi  each  being  the  same.  To  elicit  the  primary  note  o( 
one  of  thc3c  rods  it  is  suspended  by  means  of  loops  of  very 
light  wire  or  of  siik  thread,  from  points  equidistant  from  the 
two  cKtremities  of  the  cylmder,  the  location  of  the  polntt 
of  support  being  determined  by  certain  mathematical  laws. 
These  cylinders  are  set  in  vibration  by  a  sm;ill  metallic  ham- 
mer and  emit  a  pure  tunc,  the  pituh  ol  which  varies  with  ihe 
length  of  the  cylinder.  This  method  of  determining  the 
upper  tone  limit  is  probably  more  ciact  than  that  in  which 
ihe  Gciiton  whistle  is  used,  but  it  is  much  more  tedious,  and 
for  clinical  purposes  yields  scarcely  better  results. 

By  the  low  pitch  tuning  forte  and  theCilton  whistle  we 
may  determine  the  limits  between  which  musical  notes  arc 
perceived.  Bezold  "  advises  a  more  exhaustive  investigation, 
and  has  devised  a  series  of  forks  and  organ  pipes  by  which 
the  complete  series  of  musical  nolt^s  between  ihe  limits  i>f 
audition  can  be  produced.  As  the  employment  of  sucb  a 
number  of  instruments  in  examining  each  case  involves  the 
eicpendiiure  of  considerable  time,  their  use  must  be  confined 
to  the  investigation  of  particular  cases,  in  which  so  exhaustive 
a  lest  seems  necessary. 

The  value,  as  a  diagnostic  measure,  of  the  next  test  to  be 
applied  depends  upon  the  fact  tbat^  under  normal  conditions. 
sound  waves  impress  the  perceptive  centres  by  the  transmis- 
sion of  the  sonorotis  impulses  to  the  labyrinth  through  the 
medium  of  the  conducting  mccbanisni — that  is.  through  the 
external  auditory  meatus,  the  tympanic  membrane,  and  the 
o^^icular  chain.  As  a  matter  of  h,ibit.  all  sounds  are  best 
perceived  through  this  avenue,  under  normal  conditions.  If. 
however,  the  cxinducting  mechanism  is  obstructed,  be  the  ob* 
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A  raii^f^  from  -f  150  dauhtf  i^hntlonft  p«r  secand  in  a.  73a  {touhlr  viba* 
tioni  per  wcond,    Thi>  fork  uiiclLinij>cJ  u  i^.  >s6  *louW«  vlbrauons  prr  *ccond. 

H  rimers  from  a.  3M>  ilcjubl':  vibrations  prr  wrond,  ici  */'.  jot)  iluuhlf  vibri" 
bc«ih  picr  second,    UncUmpctt  ihia  f-^rk  ]l^'^  396  double  tibrationt  per  »ei;t>n<l- 

It  iMngTS  frum  rf',  jjy  Juubic  vibrjiiLiiis  per  st:i:<jii J.  10  ri\  44^  duublc  vibra- 
tiorrt  per  uconcf-    Urdjn^pcd  thm  fark  it  rf',  ^1 2  double  VLbnituins  [tti  Mcond. 

I  f3Ln|^  from  u*.  440  <li>ubke  vibrauuna  [xx  aectJiid.  10  tf,  600  iloubic  vlbrii- 
tiOflki  p«ri«rond.    Lnclxniped  ihit  fork  iii^''.7'ja  double  vibr.\iiQntp«r  seconds 

C  nn|iC9  ftom  t*.  6s9  duubtc  ribtjiljuiia  pet  scc;i:i(id.  tu  n*.  tiSu  Ouublc  vi- 
bRtDont  per  «ccoml.     Unclampcd  th)c  fork  tt  r<,  1/334  double  ^'iLratlons  per 

J  i*  *rj  und;imprd  fork.^.  i.Sfl4  dnitblr  vibraiion^  pT  *rcrtnd 
D  u  &n  tincUitip«J  fork*  iH,  3,048  double  vkbration^  per  second. 
K  U  an  tincUinpcd  ferlc.  g*.  j.t6S  doubk  vibraiion*  per  itcond, 
C  if  an  undamped  forkj  1''.  4>o96  double  vibrations  pi:r  second, 
G,  T^ti  (loArrJ  ofj{jn-pi])r*.  ibr  Lirx"  fi*vin|;  s  uint  riinj^t  from  *^,  J13 
kmiic^n^  frcr  wcand.  to  ir'n  K760  double  vibralions  per  second.  ^Fld 
A  lone  nuigc  fruiij  *j\  tjio  double  vibraiiotis  per  secattii.  lo  -i'> 

3,130  dcublo  Tibr^licnb  per  second. 

L  l>  -Ml  tinjirot^  KLlelmAnn-O^Iiun  whistle,  havlnj^  n  lour  laiige  froiu4jQaci 

doutik  libnuons  per  «Kond  to  $0,000  <loubie  vibrations  per  tcc«i;d^ 
F.  Hanamer  Ibr  striking  rctis. 


XtFif-^Tbc  moa  ttteai  4nd  complds  tei  of  Iniiramcnti  Ul"fllrt  irid  Fldflmcthn, 
ol  Mnitutht  toMihiil  of  ft  btnrt  ol  irn  eUni|ivil  tu»iii|[  fofb>.  (our  unfliimpcd  lorki^ 
L*L>cioKtl  orfui  pipo  fti;4  itt  imptwE^ii  OitUoo  wliittJc.  Uy  ii\<aii%  vf  ilie  tumug 
hilAB  iiradicallj  onllnuimB  uiiir  iicrir%  fr^jiii  iC  diiublr  vilimrluiin  t>ri  vrond  n> 
4A4&  liwl^  vibrmrlont  p#r  tccand  may  l»  idciirt<d  All  lha  fnrkt  briow  /^  aty 
[£«ar^c^,  iho*  fBftblini;  the  inv««n|>Alnt  to  obtam  a  campJclt  %«Hci  of  (onet  belwoen 
t6  A«ibk  tibffliiani  per  Kcond  and  i.^Sa  duuUc  Tlbrailoni  pet  ucond-  Above 
1^^  doaUte  viLnEioiK  ppt  «pcnrirl  the  (nrki  arf  unclAmpnl.  rhiu  giving  t  eoedder- 
ibly  *Utr  nngt  bctneen  th«  vft^out  inttmnievli  M  ihli  pftft  of  ihc  wuaioAl  acftlc. 
U  tbe  KdelnHOa  tenet  ftbotv  devcrllied,  [he  uppei  tone  lErail  Ik  Ueierminrd  by  tin 
MtfirovDd  GaIML  vikkde,  rhe  invmrnent  beJng  mallfled  «>  u  id  prT>*!iice  in  abm- 
Mdy  !■■■*  Mond  «!*Bff]  tl  tbe  cxLrcme  u|?per  limil  or  audilba. 


.^' 
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RnttLti  CoNmvoUft  Tayn  S^t-^iVJ^-CLxKVvn  TiENiHn  Forks. 


r 


EXPLANATION   OF    PLATE   VIIL 

A  ranges  from  C~',  i6  double  vibrations  per  second,  to  G^*,  24  double 
vibrations  per  second. 

B  ranges  from  G~*,  24  double  vibrations  per  second,  to  D"^  36  double 
vibrations  per  second.  Unclamped  ihis  fork  gives  the  note  of  C,  64  double 
vibrations  per  second. 

C  ranges  from  D~',  36  double  vibrations  per  second,  10  A~*.  55  double 
vibrations  per  second.  Undamped  this  fork  sounds  the  note  of  G,  99  double 
vibraiJons  per  second. 

D  ranges  from  A~\  55  double  vibrations  per  second,  to  F,  90  double  vibra- 
tions per  second.    This  fork  uncbmped  is  jt,  128  double  vibrations  per  second. 

E  ranges  from  F,  90  double  vibrations  per  seconds  to  ^,  J  50  double  vibra- 
tions per  second.  Unclamped  this  fork  sounds  the  note  of  ^,  198  double 
vibrations  per  second. 


BONE   CONDUCTION— WEBER'S    TEST. 
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Mruction  fn  the  c^nnl,  in  tbc  tympanic  membrane,  or  wtttiin 
lh«  middle  car  itself,  this  path  along;  rt'liich  the  sound  wa^'es 
rorriinlly  pai*  I*  ck>*ed  to  a  greater  or  le&s  degrw?,  dejjending 
ki|"Jii  the?  ciumplelrne^^  of  the  nbstrucdon.  Under  these  con- 
ditions, the  vitii^tions  must  reach  the  end  organ  of  the  audi- 
torv  nerve  bv  some  other  path,  as»  for  example,  the  solid 
slnicturc«  ol  the  cranium:  and  untter  these  conditions  a  vi- 
brating body  held  in  contact  with  Ihc  cranini  bones  produces 
a  prcaier  impression  upon  the  auditory  centres— thai  is,  is 
beard  more  loudly — than  ivhen  heid  in  Iront  o(  the  external 
audirory  meatus,  h  is  to  be  remembered  that  tinder  normal 
cnndilioiis  als<.>,  wiicn  a  smnidiiijj  body  is  brought  into  con- 
tact wilU  the  bonc^  of  the  ^kuli,  the  vibniliim^  ^re  jierceived. 
The  period  during  which  the  sound  is  heard,  however,  b 
much  less  than  the  interval  during  ivhich  it  is  perceived 
when  held  bctcre  the  auditory  canal.  Roughly  speaking,  the 
duration  of  air  conduction  is  about  double  that  of  bone  con- 
duction, the  air  conduction  bcfnj:;  relatively  somewhat  greater 
for  the  liigher  riite;^ — lh:U  is,  n  tittle  metre  th;m  tvt'iec  fhai  of 
bone  conduction — ^nd  the  bone  conduction,  on  the  other 
hand,  hlighlly  greater  for  the  lower  noie-s  of  Uic  ^cale,  or  a 
little  more  than  half  that  of  air  conduction.  Again,  the  very- 
highest  notes  arc  scarcely  heard  by  bone  conduction  under 
normal  conditions*  while  the  very  low  notes  ol  the  register 
are  fell  rather  than  heard,  when  the  iiij^trument  producing 
them  is  brought  in  contact  tvith  the  head.  Age  also  influ- 
ences the  power  of  bone  conduction,  which  becomes  much 
reduced  after  the  age  of  hirly-five  or  fifty  years. 

Maying  Lrarned  the  history  of  the  malady,  and  determined 
the  physical  condition  of  the  ear  in  the  manner  previously 
detailed,  and  having  arrived  at  a  conclusion  concerning  the 
extent  of  impairment  by  the  functional  examination,  the  next 
itep  should  be  to  locate  the  pathological  condition  either 
In  the  sound-conducting  or  the  «ound-])erceiving  appamtus. 
Many  of  the  methods  employed  for  thi^  puq>ose  bear  the 
names  of  the  investigators  who  first  demon^trnled  their  value. 
The  tc*i  most  cummonly  xjiokcn  of  is  thai  of  Weber,  who,  as 
the  result  of  a  scries  of  investigations,  found  that  when  a  vi- 
brating tuniitg  fork  was  placed  upon  the  skull  in  the  antero- 
posterior vertical  median  plane  and  the  meatus  of  one  side 
was  closed,  the  sound  of  the  fork  was  heard  more  strongly  in 
the  ear  which  was  occluded.     In  the  same  way  if  the  stnic- 
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tiirc£  of  The  middle  ear  were  bound  down  by  adhesions*  iE  the 
caviiy  was  filled  ^vith  fluid,  or  if  ihe  ligamentous  tissues  were 
so  relaxed  that  the  weight  ol  ihe  dnim  mfrmbrane  and  ihe 
atiached  ossicular  chain  conslitutcd  an  obBtrucniun  to  the 
parage  oi  simonius  vibracioas  (nmi  the  external  cjiiial  to  ihc 
parts  beyond — under  all  of  these  conditions  the  vibrating  tun- 
ing fork  was  heard  better  in  the  obstructed  car.  The  deduc* 
tion  Wits  inevitable  that,  in  a  case  in  which  impairment  of 
hearing  existed  upon  one  side  alone,  or  in  which  impairment 
existed  on  both  sides  to  an  unequal  degree,  ihc  perception  oi 
the  tuning  Eork  frora  the  median  line  of  the  head  would  be 
stronger  in  itie  carin  which  Ihe  ]>alho]iigica1  condition  in  the 
conducting  nicchanUni  was  more  marked.  In  other  words, 
thr  fork  would  be  better  perceived  by  bone  conduction  in  the 
poorer  car.  If  the  organ  upon  one  side  was  normal*  the  tact 
of  the  fork  being  heard  better  in  this  ear  would  locate  the 
pathological  condition  of  the  opposite  side  m  Ihe  perceptive 
rather  than  in  the  transmitting  appamlus. 

The  second  classical  test  was  devised  by  Rinne,"  who  was 
the  first  to  delermtne  that  the  normal  ear  perceived  a  vibnii- 
ing  tuning  fork,  held  before  ihc  canal,  for  about  twice  as  long 
a  lime  as  when  the  shank  of  ihe  fork  rested  upon  ihe  mastoid 
process.  In  cases  where  the  canal  was  occluded,  or  where  ^n 
obslructive  lesion  was  present  within  the  tympanum,  il  was 
iound.  after  the  fork  had  ceased  to  be  heard  in  front  ni  the 
cnr,  that  its  vibrations  could  still  be  recognized  when  the 
handle  of  the  instrument  was  brought  in  contact  with  the 
mastoid.  In  applying  this  method  of  investigation  then,  if.  In 
a  given  case  in  which  the  hearing  is  impaired,  the  diiralion  of 
bone  conduction  is  greater  than  that  oE  fiir  conduction,  ihe  in- 
ference would  be  that  the  impairment  is  due  to  some  le^kin 
of  the  conducting  apparatus,  and,  pathological  conditions  of 
the  canal  being  cicciudcd  by  physical  examination,  the  loca- 
tion of  the  morbid  process  must  of  necessity  be  the  tympanic 
structures.  If,  on  the  other  hand^  the  hearing  is  impaired 
and  the  normal  relation  between  bone  and  air  conduction  Is 
preserved,  although  both  are  found  to  be  reduced,  the  seat 
of  the  disease  must  be  the  perceptive  portion  of  ihe  organ  of 
hearing. 

While  both  of  these  facts  are  of  undoubted  v^ue,  the 
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acciiinulntian  of  clinical  evidence  from  tlic  investigation  nf  a 
large  number  of  cases,  hns  convinced  those  mlercstcd  in  OloK 
ogy  that  in  many  in^iancc-i  they  can  not  rclr  ab^oiu'.cly  upon 
lhe*e  reactions  to  indicate  the  site  oJ  the  lesion. 

The  first  fact  wiih  which  we  are  impressed  in  a  careful 
reading  QJ  these  experi mem*  is  that  very  little  attention  i.eems 
to  have  b^en  paid  in  the  pitch  of  the  fork  used  in  conducting 
the  Icsts,  From  what  wt-  kiioiv  by  experinient  (sec  Physi- 
ology)  of  the  cficclA  of  incrca5e  of  tensiun  in  the  inlrafympanic 
structures,  or  ihc  weighting  of  these  parts  or  of  the  tympanic 
mcnihranc.  it  can  easily  be  seen  that  U  the  impEiirmcnt  oi 
hearing  is  very  slight  and  the  fork  used  in  making  the  test  ia 
of  moderately  high  pitch,  an  absolute  reversal  oJ  the  relation 
between  the  bone  and  air  conduction  may  not  take  place, 
since  the  application  of  a  load  to  the  drum  membrane  or 
ossicles  inteWerrs  principally  with  thdr  vibration  in  their  re- 
^lUii^c  to  the  loHCj  lUJttti  i>f  the  s-calc.  This  tdci  is  r<^cug- 
nized  by  Luat-  and  by  Bczold/  tlic  latter  restricting  the  n^ 
pHcability  oi  Hinne'^i  experiment  to  those  casca  in  which  the 
whbpercfl  voicx'  la  nut  undersLood  at  a  distance  greater  than 
three  and  a  half  teet-  It  must  be  remembered,  thut  in  arriv- 
ji^  m  this  coDClusion  rcgardinij  the  application  of  Rime's 
test,  a  tuning  fork  making  about  $12  V.  D.  wa^  used.  By  the 
useoi  forks  of  lower  pitch  the  test  becomcG  applicable  to  cases 
in  *vhich  the  de^'ret-  of  impairment  is  niuch  less  ihcin  this. 
1r  ii^  seldom  wise,  however.  Iti  dclennintf  bum?  conduction 
with  a  fork  of  lower  pitch  than  12S  V-  D..  since  a  fork  lower 
than  ihi»  is  felt  rather  than  heard,  and  comparatively  lew 
patients  arc  able  to  distmgubh  between  the  two  sensations. 
H  a  fork  making  512  V.  IX  is  used  in  cases  where  the  impair- 
mem  is  slight,  instead  of  lookin};:  for  an  absolute  reversal  of 
the  relation  between  bone  and  air  conduction,  a  comparison 
ifeould  be  made  between  the  time  during  which  the  fork  h 
hearrl  when  held  in  from  of  the  amal  and  that  during  which 
it  is  perceived  when  placed  upon  (he  mast(}id.  It  will  he 
found  that  bone  conduction  h  increased  relatively,  although 
Rinne'^  tc*t  will  be  positive.  Such  a  result  is  called  "a  di» 
mtni5hcd  positive."  For  clinical  purposes,  however,  it  would 
b«  impossible  to  conduct  the  test  in  this  manner,  as  the  dura- 
tion (leriods  would  then  need  to  be  determined  willi  great 
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esactiKAs,  and  reliable   result*   could   be  obtained    onlj  bjr 

FoUawing  in  this  same  line.  Schwabach  *  has  found  that 
where  obstruction  exists  in  the  condjciing  mccbanUri].  the 
absolute  period  ot  bone  conduction  exceeds  that  ol  the 
normal  ear.  Ponieroy.t  in  appl>'ing  this  lest  insists  upon  the 
ears  being  Iffjhily  stopped  with  the  finders.  In  other  words, 
he  compares  ihe  m;ixtmum  bone  condnclion  lo  be  obtained 
Irom  the  normal  ear  with  that  to  be  elicited  from  the  organ 
under  i-xamiiiallonp  comlauiii^  really  the  Itsl  of  Schwabach 
with  that  of  VVcbcr, 

The  determination  of  the  absolute  bone  conduction  in  sec- 
ond!i«  not  only  conaiimcs  conMdcrable  time,  but  the  result 
obtained  must  vary  with  the  age  ol  the  patient,  uni}  with  di(- 
fcrcnt  examiners.  The  variations  in  ihc  force  of  the  blow 
setting  the  fork  in  vibration  also  constitute  a  source  of  error- 
It  i*i  much  simpler,  if  the  exatnhier  pn&sesscs  a  normal  car.  to 
follow  the  plan  suggested  by  Gardiner  Brown.f  who  con- 
ducts the  test  as  follows  -.  The  tuning  foik  is  set  in  vihralion, 
and  the  handle  h  held  against  the  mastoid  ot  the  patient 
until  the  sound  is  no  longer  heard,  this  fact  being  communi- 
cated to  the  examiner  by  the  patient  raising  his  hand.  The 
hindlc  ot  the  iork  is  then  applied  to  the  mastoid  of  the  ex- 
aminer, and  if  he  perceives  the  sound,  it  is  fair  to  assume  that 
the  bone  conduction  of  the  patient  Is  below  the  normal  srand* 
;ird.  If,  on  the  contrary,  he  no  longets  hears  it,  ihc  inference 
is  that  the  bone  conduction  is  normal.  For  general  purposes* 
the  data  obtained  in  this  manner  arc  sufficiently  exact,  when 
taken  in  connection  with  results  arrived  at  by  applying  the 
other  tests  ior  determining  the  location  of  the  lesion. 

Reviewing  briefly  the  facts  stated  in  the  preceding  pages, 
it  will  be  seen  that  lesions  ot  the  conducting  mechanism  arc 
characteriaed  by— 

r  A  loss  or  impairment  of  audition  for  the  lower  notes 
of  the  scale,  and  as  the  degree  of  im[>airment  of  hearing  in* 
creases,  the  lowest  note  which  can  be  perceived,  or  the  lower 
lone  limit-  as  it  is  called,  becomes  elevated. 

Up  The  relative  durcLtion  of  bone  conduction  Ci5  compared 


■  ZdTsdirlft  fllr  O^rmhdlliinidc,  vol,  xit- 

t  Ditcptn  ol  rh«  Kar.  Np*  Vorlc,  18^3,  p.  335. 

t  LcsDOk  tirawBt,  Th«  Thmt  iiad  its  Dhcaa,  LondoB,  1B7,  p.  ^y^ 
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with  air  conduclfon  increases,  the  inver^on  of  the  ratio  bein^ 
more  naarlccd  for  the  lower  notes  ol  the  scale  and  aflecting 
these  first,  the  change  occurring  with  the  higher  notes  in 
prof>onion  as  the  pathological  condition  increa,^es,  and  conse- 
quently ns  the  impairment  oi  function  becomes  more  marked. 

IIL  Lesions  oi  the  conducting  apparatus  interfere  very 
fillghtly  wfth  the  percepiiou  of  the  highest  notes  of  the  stiile 
by  air  conduction — in  other  words,  have  very  little  cflcct  upon 
the  upper  tone  limit. 

In  the  same  manner  diseases  of  the  receptive  mechanism 
arc  ch-iTOctcrizcd  b}" — 

L  No  elevation  of  the  lower  tone  limit, 

I I,  No  change  in  the  normal  relation  between  the  duration 
of  bone  conduciion  as  compAred  whh  air  conduction,  the 
absolute  duration  ol  both,  however,  bdng  reduced. 

III,  Absi4ntc  deafness  for  certahi  notes  of  the  scale, 
usually  in  its  upper  portion,  thus  frequently  lowering  the 
upper  tone  limit.  This  is  almost  invariably  the  case  wlien 
the  condition  i%  secondary  to  changes  within  the  tympanum. 

Our  plan  of  functional  examination,  then,  is  essentially  as 
follows: 

TAr  ^aniiiath*f  4ettrminaticH  &f  tht  ktariMg  by  means  of: 

a.  The  watch.  If  the  impairment  is  slight. 

*.  The  acoumetcr,  if  the  degree  of  impairment  is  more 
marked. 

c.  The  deicimination  of  the  hearing  distance  by  mcan^  of 
tbc  "forced  whisper"  by  making  use  of  numbers  ot  two 
fieitrcs. 

TA^  gtta/iiainv  d^ttrminalion  t^f  tft^  lunTing: 

(»>  The  determination  of  the  lower  tone  limit,  using  for 
this  purpoM  the  fork"  already  dtrscribtd,  illustrated  in  Fig.  6i, 
The  record  showi  the  lowest  number  of  vibratitins  percrivrd 
by  the  t«iiient  ;im  a  musical  nai.e*  the  di^erent  rates  ol  oscilla- 
tion being  obtained  by  changing  the  po»ition  of  the  clamps 
as  already  explained, 

h.  The  detenninatlon  of  the  upper  tone  limit  by  means 
of  the  GaUon  whistle,  recording  the  higlicst  number  of  vibra- 
tions perceived  b>  the  paliciit  as  a  musical  &ound. 

c  The  determination  of  absolute  bone  conduction. 

In  determininij  the  absolute  bone  conduction  in  any  given 
case  the  rate  of  vibration  of  the  tuning  fork,  as  has  already 
been  stated,  must  be  taken  into  account.     In  patientfi  under 
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torty  years  o1  ogc  the  most  convenient  fork  lo  be  employed 
15  one  tuned  to  the  note  *'C»"  making  live  hundred  and  twelve 
doiible  vibrations  per  second.  In  paiientii  over  forty,  a  lork 
makitii*  two  hundred  and  fiilytix  double  vibrationfi  per  sect^nd 
gives  the  most  accurate  results.  For  ibc  betieftt  oJ  ihose  who 
do  not  care  li>  iiiakr  a  ftpecial  ^tucly  of  aiiial  di%cascs  !ind 
hence  tn  whom  a  multiplicity  of  devices  for  determining  the 
actual  functional  condition  of  the  car  is  rnthcr  objectionable, 
it  may  be  well  to  enumerate  the  iiistrumcnls  with  which  satis- 
taclorv  work  can  be  done. 

In  the  first  place*  it  is  necessary  to  be  provided  with  :i  low- 
pitched  tuning  fork,  sucU  as  the  one  shown  in  Fiff.  6i»  fitted 
with  cl-imps,  by  means  ol  which  the  r;tle  of  vfhraiion  can  be 
changed  by  alltritig  their  pfjsilion  upon  ihc  limbsof  the  fork. 
The  highest  nofe  obtainablr  with  tlu*»  instrumenl  is  one  of 
jixly-four  vibrations  per  second.  This  instrument  will  enable 
the  observer  to  determine  delects  in  the  trnnsmission  of  the 
lower  note^  of  the  scale,  a  condition  \vhich  is  c ha rat^t eristic  of 
the:  lesions  ol  the  conducting  appanitus,  h  may  not  be  possi- 
ble for  him  to  determine  the  lower  tone  limit,  as  it  may  lie 
above  the  highest  note  obtainable  with  this  fork;  but  if  the 
lowrr  rune  limit  lies  above  64  \'.D..  the  inferrncc  mn^t  be 
that  the  sound-contluctiiti^  apparatus  is  not  in  a  normal  con- 
ditton.  For  the  deCcrminiition  of  thr  upper  tone  limit  the 
observer  tnust  be  provided  ^\ith  a  Gallon  whistle.  The  modi. 
iicd  form,  devised  by  the  author  and  shown  in  Fig,  62,  gives 
a  i^reater  range  than  the  original  instrument  of  Galton,  and  is 


Fig.  &».— The  auihor*s  modificaiion  of  the 
Cbltun  vrhjatlc. 

preferable  when  onlv  a  Hmited  number  of  tuning  fork«  are 
at  hamL  This  whistle  enables  tesis  lo  be  made  through  a 
compass  of  from  about  sixteen  hundred  and  seventy-*cvcn  vi- 
bratinns  per  second  to  about  forty  thousand  vibrations  per 
second,  the  increased  length  of  the  instrument  angmcniing 
the  compass;  it  thus  supplies  the  place  of  the  higher  tuning 
fork*. 

For  the  determination  of  trone  conduction,  if  but  one  in- 
stnimcnt  is  to  l>c  used,  the  C  fork,  making  51a  V-Dt.  is  the 
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best  for  gencnl  use,  since  its  construction  U  comiiarativcly 
simple,  and  overtones  interfere  but  Utile  wiih  its  primary 
noic:.  The  iniirumeiit  (Fig,  63)  devistd  by  Bliikc.  and  mak- 
ing 2^6  V- n,,  i»  also  rxcccdiugly  well  ad^ipU'd  to  ihis  pur- 
pose. In  this  fork  ihc  overtone*  arc  avoiclcil  by  incrL^siiig 
tbc  weight  of  the  braachc^t  at  ihdr  Ircc:  ex- 
tremiiie^ft.  With  these  three  instruments:) 
laJrly  acctiratc  functional  cxnii^inauori  can 
be  made,  and  the  deductions  drawn  frmn 
the  data  thus  obtiiined  will  scarcely  rver  be 
tnislcTiding.  A  more  extended  cKamination 
will  Minply  coiifirni-  in  most  instances,  the 
opinitrti  already  f<irmed  as  the  result  of  the 
investigation  with  the  above  limited  num. 
bcr  of  instruments.  It  is  n(  advantage,  of 
<0urst,  to  have  appliances  nt  hand  for  the 
production  o(  all  the  notes  of  the  mnaical 
scale,  and  Bezold*  hasn  devist^d  a  faeries  of 
tuning  fork*  and  of  wind  insinimenls  which 
produce  mu«<icil  notes  on  the  |)Tincf|i]e  uf 
;i  (:lf>v*d  organ  pipe,  am!  hy  which  iht?  in- 
vesiif^ator  can  obtain  any  note  of  the  scale 
between  tlie  high  and  low  limits  ol  audilitm. 
The  *cri«  consists  ol  eight  tuning  forks. 
two  or|{:an  pipes,  and  one  Gallon  whistle, 
Even  tor  a  very  exhaustive  investigation 
o!  any  case  it  it  scarcely  necessary  to  multiply  the  arma- 
m^niarium  to  this  extent,  since  by  means  of  the  low  fork 
Already  menitoned,  logetht-r  with  the  tnodifit-ti  Galtnn  whistle 
and  ihc  scries  ol  five  forks  recommended  by  llartninnn*  (Fig. 
64),  perfectly  satisfactory  work  can  be  done. 

Each  of  the  five  forks  in  tbi?i  set  i^  tunctl  to  the  note  C; 
the  lowest  fork  making  one  hundred  and  twenty-eight  vibra- 
tions per  second,  while  the  highest  registers  two  thousand 
and  fortr-eight  vibr;*ti"n!i  per  second,  each  fork  being  tuned 
an  octave  higher  than  the  one  below  it  This  jjartknlar  range 
U  cho«en  as  it  Includes  those  fundameniat  notes  which  may 
be  called  riL«(-ntial  tii  perletrt  atidiEion — that  Lv  the  range  of 
iwilcs  cn>ployed  in  ordinary  conversation,     In  addition,  the 


Ing  fi-vV.  The  mw 
□r  vibr.ilum  indU 
»lcil  on  iTjc  lj4Ddk 
[jiaf  fcrcritijimitlc 
v^braliofn. 
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^la  64.'^JfanrnAnn'i  Htlet  of  tuoin;  forki. 


Galton  whistle  will  enable  an  investigation  ua  to  ihc  power 
ai  thfl  paliciLt  lo  perceive  those  notes  of  Ihe  scale  lying  above 

ilie  highest  fork  of   the 

1  have 

in^tnj. 

merits  for  some  lime,  and 

h^ve  seldom  beeii  mi&lecl 

I  in    ihc  deductions   made 

wk  -  '  from  the  results  thusot>- 

^^^^^     (ained. 

^^^^r  In  making  theEequali- 

T  taiivc  tests  certain  pre- 

I  cautionary  measuri.-s  arc 

I  ncces>ary  ;    (en   cx^inipk-, 

I  to  avoid  the  production 

I  ol  overtones  in  using:  the 

I  large   tunirg   fork    i\ith 

I  the  clamps  so  placed  a^ 

to  produce  the  lowest 
obtainable  irtte  of  vibra*' 
tion — ihat  is»  i*ciUy-si*  vibrations  per  second.  If  care  t% 
not  takcn»  an  overtone  will  be  produced  when  the  fork  is 
struck,  and  this  may  be  perceived  by  the  patient  to  the  ci* 
elusion  of  the  very  low  primary  note  oi  the  fork.  In  every 
instance,  therefore,  the  ob^rver  shautd  make  certain  by  hold- 
ing the  vibrating  fork  for  a  moment  before  his  own  car  be- 
fore it  is  used  to  test  the  patient,  that  the  primary  note  alone 
is  eliciled-  ll  must  also  be  remembered  in  testing  air  on* 
diiction  with  inning  forks,  llial  the  fork  may  be  held  in  front 
of  the  car  in  such  position,  ihat  its  note  will  not  be  perceived* 
on  account  oi  the  interference  of  the  sound  waves,  which 
completely  neutralise  each  other  and  cause  absolute  silence. 
This  phenomenon  depends  entirely  upon  certain  physical 
iacls,  as  pointed  <)ut  long  ngo^  by  Weber.*  That  this  inter- 
ference may  tJike  place  the  fork  is  held  so  that  either  of  the 
filur  angles  of  the  parallehjgrara  inclosed  by  the  branchrt 
is  directed  towanl  the  meatus.  During  the  complete  nita- 
lion  ol  the  fork  upon  its  long  axis,  therefore,  there  will  be 
four  periods  during  which  the  note  is  heard,  alternating  with 
four  periods  oi  complete  silence.     It  is  hardly  necessarv  to 


i 


*  Die  Wellmhhrc,  Lclpxls,  1S15.  P-  SXA* 


PRECAUTIONARY  MEASURES. 


"59 


N 


■Ij,  In  caidoctiBg  the  rimclion^il  CKnmiu;Uiiiti,  that  care  must 
faianycavebe'eTcrdsecl  that  each  of  these  positions  isavoidcd. 
Urbantschitsch  •  has  also  de m on ji rated  that  when  the  vibmt- 
iDjf  fork  is  carried  toward  the  car  from  bc'torc  backward  it  is 
not  heard  as  it  }>3±ses  the  anterior  and  posterior  margins  of 
the  meatus,  and  the  same  phenomenon  is  observed  a&  it  passes 
the  superior  and  inferior  boundaries  of  the  meatus,  if  carried 
(rum  above  downward. 

]n  testing  absotiilc  bnnc  conduction  i1  often  hapjtens  that 
Ihe  patient  confuses  the  feeling  of  vibration  communicaled  by 
the  in&trument  to  the  cranial  bones  with  the  perception  of  the 
tone  which  it  produces.  This  is  particularly  true  when  forlcs 
low  pitch  :tre  employed  in  making  tests,  and  in  cases  of  al- 
Ml  absolute  deafness.  The  first  error  can  be  avoided  by 
using  a  fork  of  higher  pitch,  the  second  by  brlnglnj^  the  vibrat- 
ing fork  in  contact  with  liome  other  jiorrion  of  ihe  body,  as, 
for  in!4tance>  by  piessing  the  handle  upon  the  cUkjw  tirknce, 
ai»d  questioning  the  patient  as  to  whether  the  sensation  is  ex- 
actly the  same  as  when  the  instrument  is  npplicd  to  different 
y parts  ol  the  cranium.  U  it  h,  it  naturally  follows  thiit  he  has 
coofused  the  tactile  sensibility  with  the  auditory  sersc,  and 
bis  statements  arc  consequently  unreliable. 
It  should  also  be  remembered  that  the  feeling  of  vibration 
is  much  more  marked  when  the  handle  of  the  fork  is  blender 
than  when  it  i^  of  considerable  thickness,  and  this  should  be 
borne  in  mind  in  selecting  an  iiistiuuiL'Mt  for  testing  bone 
conduction. 

In  u4in^  ihc  Galton  whistle  the  iflstrnmcnl  is  held  close 
to  the  entrance  of  the  c^inal  and  the  current  of  air  is  so  regu- 
lst«d  as  to  produce  the  most  perfect  musical  note  obtainable 
with  the  scale  in  any  ^iven  position.  Here  the  individual 
tested  may  not  distinguish  between  the  blowing  sound  pro- 
diwed  by  the  air  ami  the  hig^h-pitched  musical  notr  which  he 
should  hc^nr.  If  the  length  of  the  tube  is  increased  so  that  a 
distinct  whistSe  Is  at  tiint  heard  and  then  gradually  reduced 
by  advancing  the  obturator  by  turning  the  screw*  thus  pro< 
ducinfT  notes  successively  hi&-her  in  pitch,  he  will  easily  dis- 
tinguish the  pi>iiit  at  which  the  whistling  sound  disappears 
and  tbe  blowing  or  puling  sound  is  heird.  U  the  screw  is 
then   turned   in  the   opposite  direction  until  the  whistling 
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sound  is  as:ain  perceived,  a  reading  of  the  scale  will  give  the 
true  upper  m[jc  limit.  Further.  Ihc  palicnl  should  be  mu/dc 
to  describe  Ihc  chiiractcr  of  iha  sound  in  his  own  words  and 
vTithout  any  stiffj^t'Stion  on  Uie  pnrt  of  the  surgeon,  as  the 
laiier  can  easily  infer  from  the  reply,  whether  the  impression 
is  tK»t  of  u  nm:^ic:il  niiic  or  ntinpl^-  the  hlowiiig  due?  to  ihc 
current  of  air. 

It  would  scciti.  therefore,  a  matter  of  no  grcai  difliculty  to 
make  &  fairly  accurate  dilTerentiution  between  diseases  of  the 
aound -conducting  and  sound  perceiving-apparatus*  Wc  meet 
with  a  lar^e  class  of  cases,  however,  in  which  both  portions 
of  the  auditory  organ  are  at  lauli,  the  pt-rccpiivc  apparatus 
being  secondarily  affected  ;is  the  result  of  pathological  condi- 
tions in  [he  sourid-ctiridocling  mechanism.  Here,  then,  the 
results  obtained  hv  the  above  tests  may  be  confusing.  In 
onlen  thercfurc.  to  interpret  conccLly  thcdau  obCaJncd  fiom 
such  ^n  cx;\mination,  it  ts  necessary  to  Inquire  somewhat 
closely  into  the  causes  which  arc  operative  in  the  production 
of  the  phenomena  already  described. 

It  is  conceded  that  the  augmentation  of  boi:e  conduction 
in  pathological  conditions  ol  the  meatus  and  middle  car  which 
cause  an  obstruction  to  the  pa^gagr  o[  sonorous  \vaves  inward, 
isdue  tothel.icttiuit  It  pre  vents  the  passage  of  undulations  out- 
ward from  tht:  ear  ^vhen  the  vihralirig  body  is  brnught  in  con- 
tact wiih  the  cranial  bones  in  the  same  manner  as  it  offers  a 
barrier  1o  their  propagation  in  the  opposite  direction  when  the 
source  ot  sound  is  held  near  the  meatus.  Steinbrucggc*  cOD* 
siders  that  ihc  absolute  or  rclalivc  increase  in  the  bone  con- 
ductron  in  ihese  cases  is  due  to  a  condition  of  hyper^esthe^ia 
of  the  i^uditory  nerve  resnlnng  fnim  the  mechanical  irritation 
to  which  its  icrininal  fibres  :ire  subiccled.  While  thjs  condi- 
tion of  incrcasL'tl  irriuljility  may  l>e  presenr  in  many  cases,  it 
is  certainly  not  the  cause  cl  the  increased  bone  conduction 
in  most  instances,  other  symptoms  of  auditory  hyperscnsiiive- 
ncss  bcin;;  wanting  in  mmv  cases.  Further,  an  examination 
of  the  condition  ol  the  auditory  nerve  by  means  ot  the  gal- 
vanic current  fails  to  support  Stctnbrueggc's  hypothesis. 

Gradenigo  +  hat  shown  ihnt  lesions  of  the  conducting  ip- 
p;ira]ufi  do  in  some  iusl^uices  cause  the  andilury  neri*<r  to  re- 
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-Ccisily  to  Ihe  galvanic  ciiricm  than  tinder  nf^rroal 
snd  EhU  fact  should  be  remembered,  :ts  it  cnablcG 
tjs  to  interprei  results,  which  would  oihcrwi<Lc  seem  contra' 
dicl(»ry.  Nhi;nnr(l  by  fiinciuinal  examinations  in  certain  cases. 

The  cxpcrhiiciUvS  of  Sicbcinnanr  *  demonstr:itr  tliiit  an 
increase  in  ihc  labjnnthinc  pressure  prolongs  bone  corduc* 
^Mnjffrfdcnced  by  an  ciaminatioii  before  and  after  Val- 
tVmmtion  (the  latter  procedure,  as  is  well  knoivn,  in- 
creAsin^  Che  tension  of  the  iabyrinlhinc  fluid)>  In  cases 
where  the  mcmbrana  tvmpani  bad  been  destroyed  tbe  labj- 
rinthinc  prc&aure  was  Increased  by  presiing  the  head  of  the 
Stapei^  inivard  by  meani^  uf  a  probe. 

IVc  should  cx|;iccl.  ihcrcfore,  to  find  a  prolongalJon  of  the 
intcrral  doling  which  i\ic  timing  fork  h  heard  when  brought 
■in  contact  with  the  cranial  boncs>  in  nil  cases  where  speculum 
cxaminaiion  shows  cither  a  dcf>rcMed  drura  membranc»or  ihc 
prcsetice  of  adtte^ions  within  the  tympanum,  drawing  the 
ossicular  chain  toward  the  inner  tympanic  wall.  This  is  ueu- 
,»lly  the  case,  but  occasionally  we  find  that  tfie  reverse  is 
true.  The  latter  condition  can  be  explained  upon  the  hy- 
|iotlM»ift  ihat  lh«  condiiifin  of  incrvasrd  tE^n^on  h:i^  lasted  so 
long  that  the  ftiiiciion  of  the  audiiorv  nerve  has  been,  to  a 
certain  extent,  ablalcd  by  the  Lnrchaiiical  pressure,  and  that 
the  case  is  do  Ioniser  one  of  intratympanic  disease  pure  and 
simple,  bul  that  an  actual  pulhologicai  condition  is  present 
within  the  labyrinth,  dependent  upon  the  disturbance  within 
Che  middle  car 

When  the  intraiympanlc  changes  are  comparatively  sud- 
den. a«  in  c:tw%  of  simple  congeMfon  and  O'denia  of  the 
[Eusiachiati  tube  with  displacement  of  the  dnim  mcmhr^tne 
land  of  iImt  entire  o<L*^tcn]:ir  chain  iJiwaid.  wc  observe  that,  in 
^addition  to  an  augmentation  of  bone  conduction,  the  upper 
*nc  limit  is  usually  considerably  lowered.  This  is  easily 
^CicplainabZe  when  wc  remember  that  the  highest  notes  of  the 

lIc  are  peroeived  by  the  kiwesi  portion  of  the  cochlea. 
its  portion  of  the  labyrint^,  lying  a5  it  doe*  in  immediate 
rebtion  to  the  foot  piate  of  the  stapes  and  The  mrmbtiinE-  of 
the  round  window,  will  he  fiisily  aflccied  not  otdy  by  clianf;cs 
in  the  position  of  the  base  of  the  stapes  and  of  the  mcmbmna 
iTRipani  sccondaria.   but  also  by  circulatory  disturbances 
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witSm  (he  t.ymjwnuin.  Ir  i«  not  strange,  therefore,  iliat  the 
very  highest  notes  of  ihc;  scale  should  be  ao  lunger  Ijeard 
when  an  V  sudden  change  of  position  takes  place  in  the  ossi- 
cular chain,  or  when  (he  tyiniifinic  riiuci>us  membrane  be- 
comes engorged  ivith  blood,  intt'Henng  with  ihc  molility  ol 
the  ossicles.  II  :he  intcrEerencc  with  the  functign  of  the 
cochlea  depends  simply  upon  a  slowly  increasing  pressure, 
the  eiuilihriutn  uf  ihc  labyrinth  is  bnl  slightly  disturbt^, 
owing  to  the  direct  communiciilion  of  both  thr  endolymphic 
and  p(rrilyml^hic:  spacL's  wilh  ihc  lyrij^h  channels  within  the 
cranial  cavity.  Ln  such  cases,  therefore,  very  little  disturb- 
ance of  the  upper  tone  limit  is  observed,  although  the  intra* 
tympanic  structures  may  he  completely  bound  down  by  adhe- 
sions and  dmwn  inwurd  toward  the  external  labyrinthine 
wall.  The  channclfl  of  communication,  however,  between 
the  labyrinthine  and  intracranial  lymphatic  spaces  are  so 
narrow,  that  any  sudden  increase  of  pressure  causes  a  di». 
turbance  of  equilibrium  in  the  labyrinthine  fluid,  and  hence 
lowers  the  upper  tone  liinil.  It  is  wise,  in  view  of  this  inti- 
mate aaaociation  lx:twcen  the  labyrinth  and  the  tympanum, 
to  repeat  Ihc  qualtlativc  tests  alter  a  restoration  of  the  nor- 
mal air  pressure  wiihin  the  tympanum  by  inHalion,  to  guard 
against  all  possibility  of  erron 

In  addition  to  the  tests  given  above,  mention  should  be 
made  of  certain  other  methods  of  invcstitration  which  He  at 
Qur  disposal  in  mnkirg  a  differential  diagnosis.  Among  the 
most  Important  of  these  are  the  following: 

/ling's*  lixpfriifUKt^ — This  test,  first  described  by  the 
above-named  author,  is  csscjilially  a  modification  of  IVcbcr's 
experiment.  It  is  conducted  as  foMow's:  A  vibrating  tuning 
fork  is  appUcd  either  (o  Ihc  forehead  or  vertex  in  the  median 
line,  and  is  held  in  this  position  until  its  note  is  no  longer 
perceived.  If  at  this  uioment  the  finger  is  ini>erted  into  the 
external  auditory  caniil  of  either  side,  the  note  of  ihe  fork 
will  again  be  he,Trd.  This  second  iitlerval  during  which  the 
fork  is  perceived  is  called  the  pcriud  of  secondary  perception 
(or  the  tone.  If  ihc  conducting  apparatus  is  normal  this  sec- 
ondary perception  interval  is  well  marked :  while  i1  its  dura- 
tion is  shortened,  the  presence  of  some  obstructive  lesion  ol 
the  conducting  mechanUm  may  be  inferred.     IE  the  interval 
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of  s^ecnntUtry  perception  k  of  iiyrtnril  dtiration,  while  ai  the 
umc  lime  there  is  mi  iiiierfereiicc!  aiih  thi:  audiior^  appnra- 
Itis,  as  cvidcfiGcd  by  subjective  or  objective  symptoms  the 
coDthiclirg  mechanism  must  be  in  a  norn>al  condition,  and 
the  M.Mt  ol  the  morbid  process  nuist  lie  witliin  the  labyrinth  in 
the  auditory  nerve  or  be  due  to  changes  witliin  the  cerebral 
hemttpher«$  or  medulla, 

GrU/'s  TVj/.— Gell^  **  proposes  lo  test  the  mobility  of  the 
ossicular  chain,  and  especially  of  the  stapes,  by  compressing 
th*f  Jiir  in  the  exIeriKil  ;vn*iihirr  itiea.tus  imrl  observing  the 
effect  upon  ihc  perception  of  the  uolc  of  a  tuning  fork  in  con- 
tact with  the  skulL  It  the  loot  pbte  ol  the  siaj^es  is  movable, 
with  each  condensation  of  nir  wilhin  the  mcitus  the  sound  of 
the  lork  becomes  much  diminished  in  i[jtensity  or  may  be  toM. 
reappcarinjf  af^in  as  the  pressure  is  relieved.  The  condensa- 
tion is  ejected  by  mean!^  of  a  ymall  air  \>a^  provided  with  a 
llrtible  rubber  tube,  the  free  extremity  of  which  Carrie*  a 
conical  tip  which  can  be  in^^ntd  air-ti^hi  into  the  can^l.  If 
the  bbyriJilh  is  nffctlrd,  either  primarily  <'i  secondarily,  the 
tone  will  also  be  diminished,  but  the  increase  in  pi-cssurc  vriil 
produce  a  sense  of  diKrincs*  and  >omciimes  tinnitus. 

Rohrcr+  considers  this  test  valurvblc  when  t^ken  in  con- 
nection with  Riniic's  test.  According:  lo  his  investigations. 
when  Rinne'fi  experiment  was  negative  Gell6'«  test  yielded  a 
tM^iive  result  in  tevcntv-threc  per  cent  of  the  cases  tested 
•Bd  a  positive  result  in  but  twenty-three  per  cent.  When 
Rinne's  ic5t  was  positive  Grill's  test  yielded  negative  results 
in  Iwrlve  pr^r  cv^nl  And  positive  results  in  eighty^cight  per 
cent  of  the  caws  examined. 

The  patients  selected  in  these  experiments  of  Rohrcr's 
Vfcrc  ca^HCS  in  which  the  hearing;  was  very  much  impaired — so 
much,  in  lact,  a?^  to  make  it  more  than  probable  that  a  laby- 
rinthine lesion  co-exifited  with  the  prtthologlcal  proce»«  within 
the  tympanum.  Rohrer  lays  panicular  stress  upon  the  value 
of  Gellr's  enperimenl  in  dett-rnjining  ihtr  secondary  involve- 
mcAt  ol  the  bbyrinlh  following  an  JnDiimmarory  process 
within  the  middle  car.  in  which  case  Kinnc's  test  very  (re- 
I  quentJy  yields  negative  rC9uli»;  it  OcU^'s  test  j^tvcs  negative 
I       results  as  well,  the  mierence  that  the  labyrinth  is  atlecled  i& 


*  T/flfune  medical,  Oa.  ly  tSJi. 
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fully  wnrnitifpd.  In  c:tsts  where  the  hearing  is  very  much 
impaired,  and  Rinnc's  test  h  positive,  Gelles  test  is  :ilu> 
usually  pi)ftirive.  if  the  Ubyrmih  la  affected, 

EMbrrg's  Tfs:. — Annthrrcxprrimfnl^ndculrtteil  totllffcrcn- 
liatc  bctwcirii  legions  of  the  labvilntii  and  ihosc  of  the  middle 
ear,  is  that  of  Eilclberg.*  It  depends  upon  the  principle  that 
a  nerve  continuously  irntalcd  In"  any  one  stimulus  becomes 
(aiigucd  alter  a  curtain  lime  and  ]>erform£  its  function  less 
readily.  It  follows,  therefore,  that  when  ihc  perceptive  tract 
is  in  an  abnorm:il  condition  this  c^eci  will  be  produced  more 
reiKJily  Mian  in  a  stale  of  perfect  hoiilth.  In  perfurniing  ihe 
test  a  large  tuning  fork  is  made  to  vibnile  in  front  of  the  ear 
for  a  period  of  fifteen  or  twenty  minutes,  the  instrument  be- 
ing set  in  vibration  repeatedly  by  as  nearly  tx^  possible  the 
same  imtiaL  force  as  soon  as  its  oscillations  become  weak,  if 
after  the  nerve  has  been  subjected  to  this  continuous  slimuluft 
the  jierccption  inlcrval  h:is  not  been  much  shortened,  ihe  re- 
ceptive apparalus  is  assumed  lo  be  in  a  normal  condition.  As 
tfie  value  of  thU  te&t  depends  greatly  upoti  the  intelligence 
tif  the  palienl.  iis  appHcaMiin  is  somewhat  limited.  A  much 
simpler  demonstration  of  au(lLtor>  fatigue  is  constantly  prc- 
sentcdn  in  cases  where  prolonged  testing  with  sounds  which 
arcolasimilar  character  as  Jor  instance,  the  watch.  Jtcoumcicr, 
or  the  whisper  yield  results  which  differ  greatly  from  each 
other,  ;irid  the  ability  to  perceive  fhe  sound  steadily  decreases 
as  the  palit^nt  becumrs  f^itigued.  We  often  note  a  similar  coiw 
dition  of  the  nerve  in  what  may  be  termed  the  persistence  of 
an  auditory  imprr^sion ;  for  instance,  in  tfsring  j  palient  with 
the  watch  it  will  often  be  slated  that  ihe  sound  h  heard  eilher 
after  the  watch  has  been  stopped  or  has  been  removed  to  such 
a  distance  that  it  is  impossible  for  the  sound  to  be  heard. 
This  depends  upon  the  iact  that  an  impression  once  made 
upon  the  auditory  centres  is  retained  by  them  for  a  longer 
period  than  normal  demonstrating  the  fact  that  they  are  no 
longer  in  a  state  of  health. 

Gratimi^a'i  Test. — Gmdenignf  finds  in  rases  in  which  Ihe 
acousiic  nerve-trunk  is  affected  that  it  ijuJckly  Iosch  its.  jHJwer 
of  reacting  to  sonorous  stimuli  if  the  quality  of  the  sound 
remains  unchanged-     In  other  words,  the  Dcrvc  is  quickly 

■  Wlcn,  med.  VTtw,c.  t99j.  Ki*.  lo. 
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fati^ed.  H,  however,  il  is  billowed  to  rest  for  q  ihort  time, 
jl  i*  :i^inab1c^  Ki  [^c-ri[irin  ils  /unction.  The  simplest  mclhocl 
of  practicing  tlm  tr^t  is  by  fhc  use  of  a  tLnJikg  fork  of  about 
fifteen  hundred  or  two  thimsand  vibmiions  |»cr  sic-'comi  Ji,v  thrt 
source  of  sound.  Such  a  fork  is  perceived  from  fifty  to  scv- 
enly  seconds  under  normal  conditions.  In  cases  of  torpidity 
of  the  auditory  nerve,  it  this  (ork  ii  »et  in  vibration  and  held 
close  to  the  ear  its  note  ceases  to  be  audible  alter  &  much 
shorter  interval-  H  it  is  now  removed  a  short  dl&tancc  from 
the  car,  for  a  few  seconds,  and  again  carried  close  to  the 
fncahis  it  will  he  agiiin  perceived.  This  manceuvre  may  be 
repeated  scveriil  tuneii  during  one  period  ol  vibration  of  the 
fork.  It  seems  that  the  auditor}  nerve  when  iti  ihts  condiluin 
i?  caMty  fatigued,  but  after  an  interval  of  rc5t  it  may  react 
to  Q  weaker  stintul^  than  that  which  failed  to  excite  it  after 
it  had  been  subjected  to  ihat  one  for  a  certain  time. 

Grndenigo*  asserts  that  when  the  auditory  nerve  trunk  is 
Involved  the  interference  with  function  is  p£inicu1arly  marked 
fur  the  ior«?s  of  the  middle  purtitm  of  the  scale,  the  very  high 
^^^nd  very  low  loiien  being  well  [»rrc<.-ivrd, 
^B  In  aU  of  these  tests,  depeudeuce  rau&t  t>e  placed  u|Jon  tlie 
^Vstatcment^  of  the  patient,  and  much  of  the  accuracy  must  dc- 
^Hpend  upon  the  intelligence  £ind  the  correctness  with  which 
he  aiuwers  questions.  Methods  have  been  devised  to  avoid 
the  nere^5it\'  of  irtrodueing  thi*;  element  of  error  in  deter^ 
mining  the  location  of  the  morbid  proces^^  Thus  Lucae  t 
conducted  an  exhaustive  series  of  experiments  with  an  Instru- 
ment which  he  termed  the  interft'ri-iiue  oUi'NL'opp.  The  dpvice 
Coniiisic<l  of  a  tuning  fork,  the  vibrations  ol  which  were  main- 
tained at  a  constant  amplitude  by  the  action  of  the  electric 
current.  The  fork  wa?i  placed  so  that  iU*  vibrations  were 
^^Collected  by  a  tunnel-shaped  receiver,  the  smaller  end  of 
^^prhteh  was  pro1onfE:ed  as  a  flexible  tube  terminating  in  three 
^VbT^nc'he«.  One  of  these  terminal  divisions  was  inserted  into 
^Bcach  external  ^udilory  meatus  of  the  patient,  while  the  third 
was  inserted  into  cither  auditory  canal  of  the  examiner  It  is 
thu^  fcTcn  that  the  vibr;itlnn%  of  ihr  fork  wiiulil  be  torvf-yed 
through  the  lubes  to  both  cars  of  the  patient  and  to  the  ear 
of  the  examiner  as  well.     Any  obstruction  in  the  sound-con- 
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ducting  apparatus,  as  we  know,  renders  the  traDsmission  oi 
vibratory  impulses  more  dJAiGuit  in  proportion  lo  the  decree 
ot  obstruction,  and.  as  the  5ound  perceived  by  the  examiner 
represents  not  only  the  vibrations  comini^  directly  to  his  ear 
— from  the  iork — but  also  ihe  waves  reflected  from  the  cars 
of  the  patient,  if  woulil  be  p{>s-*!ible,  by  alternately  cltmng 
the  tubes  itptJn  the  one  side  and  the  other,  tn  estimate  any 
v£ir[alic>n  in  ihe  intensity  of  the  sound  thus  pruduced.  It  is 
evident  that  the  sound  would  be  more  intense  in  proportion 
as  the  transmitting  mechanism  offered  an  obstruction  to  the 
inward  progress  oi  the  impulses.  In  other  words,  the  more 
intense  sound  should  come  from  the  poorer  ear  if  the  conduct- 
ing apparatuB  alone  were  affected.  Great  care  roust  be  taken. 
ii  conducting  ihis  lest,  that  the  tiibe*i  nl  the  binaural  sictho- 
sca|>e  shall  he  exacrly  equal  in  length,  and  also  that  the  e^tr* 
pieces  shall  fit  the  meatus  exactly,  in  order  that  all  of  the 
reflected  waves  may  pass  backward  through  the  tube  and  into 
the  car  oi  the  examiner.  This  test  has  been  somewhat  mt>di- 
ficd  by  Jankau*  in  the  following  manner: 

A  vibrating  tuning  fork  is  placed  upon  the  vertex  ol  the 
patient  and  the  receiver  is  dispensed  with,  while  the  auscul- 
tation tube  of  the  examiner  terminates  in  a  Y  lube,  the  free 
cMremitie*  of  which  join  the  tuties  occluding  the  external 
canals  of  the  patient  as  in  the  other  instrument.  Under  these 
conditions  the  tone  conveyed  to  the  car  of  the  examiner  is 
re-cnforced  by  the  action  of  the  external  meatus,  which  acts 
as  a  resonator,  nugmcnting  the  sound  ol  the  fork-  Under 
normal  conditions,  both  ears  being  the  same,  there  is  no  ob- 
struction to  the  vibrations  through  the  cranbt  bones  to  the 
labyrinthine  fluid,  from  which  they  are  communicated  to  the 
ossicular  chain,  to  the  membrnna  tvmpani,  and  in  turn  to  the 
air  in  the  canal,  which  re-cnlorces  the  sound  bv  its  action  as 
a  resonator.  If,  however,  an  obstniction,  due  to  an  increased 
tension  of  the  labyrinthine  fluid,  exists,  which  prevents  the 
passage  of  the  sound  waves  outward  from  the  labyrinth  to 
the  ossicular  chain,  this  resonant  action  will  to  an  extent  be 
diminished,  and  the  observer  wilt  perceive  that  the  sound 
from  this  side  h  less  intense.  In  other  words,  the  weaker 
sound  will  come  Irom  the  poorer  ear,  if  the  impairment  ol 
function  is  due  to  increased  labyrinthine  tension.     H.  on  the 
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Other  hand,  ihc  vibrations  of  the  Inbyrinthtno  Otiif)  arc  not 
impeded,  but  the  tympanic  structures  external  to  the  stapes 
arc  in  a  state  of  incroa^cd  tension,  the  resonant  action  oi  the 
canal  will  bfi  increased  on  account  o£  the  rijt^idity  of  its  walls, 
the  condition  lavorinfj  a  more  perfect  reflection  of  the  sound 
vraves;  in  which  case  the  stronger  tone  will  come  from  the 
{>ooreT  ear.  Jonkati's  clinical  investigations  and  experiments 
seem  lo  confirm  this  supposition. 

The  difficulty  of  avoiding  errors  of  experiment  arc  so  con- 
siderable here  that  the  chief  use  of  the  procedure  will  be  as  a 
confirmatory  lest, 

n^  Cah^nu  Ji^£iioH  of  tht  Auiistory  Nfri'e.—A%  has  been 
,  :hc  auditory  nerve  dilTers  very  littJc  from  other  spe- 

,  or  general  structures  of  a  similar  nature.  In  the  study 
of  nervous  diseases  En  general,  great  attention  has  been  paid 
to  the  reactions  of  nerve  ti^aue  under  elecincjtl  stimulation, 
and  Lhc  changes  in  the  eleL:trical  phenoiacua  which  morbid 
processes  cause.  Special  attention  was  given  by  Brenner* 
to  the  effect  prodijccd  by  the  galvanic  current  upon  the  audi- 
tory nerve,  and  he  was  the  first  t\y  formulate  the  reaction  of 
the  normal  acoustic  nerve.  According  to  this  author,  upon 
the  application  of  the  i^alvanic  current*  a  sharp  sound  is  pro- 
duced at  the  moment  ol  cathodal  closure  (e.  c),  which,  as  the 
urrent  is  continued,  is  transformed  into  a  continuous  sing* 
ing  sound  (c.  d.).  At  the  moment  of  cathodal  opening  (c.  o.) 
tlic  Mnging  ceawtj;  abruptly.  Anndal  closure  (a.  c.)  produces 
no  sound,  and  the  period  of  silence  is  continued  as  long  as 
tbc  current  passes  in  ihi»  direction  (a.  d.\  Upon  anodal 
opening  <a.  o.)  a  low  sound  is  perceived  similar  in  quality  lo 
at  heard  at  cathodal  closure,  but  of  less  intensity.  The 
thof  tbc  current  in  milliamp&ros  represents  the  strength 
current  necessary  lo  excite  the  acoufilic  nerve.  If  after 
cuthodal  closure  the  current  is  allowed  to  pnss  for  a  few  sec- 
onds and  the  circuit  Is  then  broljfii,  il  will  Ijc  found  thai  a 
current  of  less  intensity  is  necessary  to  excite  an  auditory  im- 
pression than  in  the  first  instance.  The  same  follows  if  the 
cxjNrriment  is  repe^ited  for  the  ihlrd  time-  These  %'ariations  in 
the  strength  ul  the  current  represent  ihc  primary,  secondary, 
and  leniary  electric  irritability  of  the  auditory  nerve.    Under 
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ordinary  conclUians,  the  nerve  requires  ho  strong  a  current  to 
produce  an  auditory  im))rc:i»ian  upon  it.  us  to  make  ii  neces- 
sary to  conclude  the  expcnmcnt  before  tht;  reaction  is  ob- 
tained, on  account  of  the  pnin  which  the  passage  of  ihe  cur- 
rent causes.  The  primary  irritability,  however,  should  not 
fell  below  siic  milliamp^re^.  In  cimclilnins  of  hypern?Blhr^i;i 
the  primary  irrilabilfiy  will  be  found  nnticli  helow  this  figure : 
while  in  ca^cs  o(  torptdify  of  the  ncrvE;  this  noraial  limit  is 
exceeded. 

In  the  absence  of  a  large  galvanic  battery,  a  simple  storngc 
battery  of  from  iour  to  eight  volts  furnishes  sullicient  current 
10  enable  one  to  make  all  of  these  tests  ;  h  is  necessary  loconi' 
bine  In  the  drcuit  a  reliable  rheostat  and  a  miHiampfere-meire- 
The  cnrrent  obtained  in  this  maniirr,  wrhile  not  of  great 
Strengthf  is  ample  lor  Ihc  purpose  and  poMcsses  the  adv:m- 
lage  of  not  being  liable  to  the  varlai ions  In  intensity  which  wc 
SO  often  find  when  ihc  dip  cell  is  nscd. 

Some  of  the  dry  cells  now  offered  for  sale  nlso  furnish  a 
convenient  means  Jor  securinf^  a  reliable  current  with  the  CJ- 
pendilure  of  but  a  tritle.  Twelve  dry  cells  fnrniiih  a  current 
sutiicient  for  lakin^f  the  ^Ivanic  reactions  of  the  auditory 
nerve.  In  no  Instance  should  the  ear  be  subjected  to  the 
action  of  the  electric  current  for  purposes  of  either  di-ignosis 
or  thcrapeusis  without  including  a  rheostat  in  the  circnit,  by 
which  its  intensity  can  be  controlled.  In  employing  the  gal* 
vanic  current  as  a  means  of  diagnosis  it  is  ,ilso  csscnlial  that 
a  milliampirc-mclrc  be  added  to  estimate  <)uantiEatiycly.  the 
current  causing  special  phenomena. 

Considerable  diffi^rence  *>f  opinion  exists  as  to  the  proper 
method  of  applying  the  electrodes  in  conducting  the  lestfi. 
According  to  the  choice  of  the  examiner,  the  electrode  applied 
to  the  ear  may  be  placed  r-iiher  u]ion  the  side  of  the  face  just  in 
front  of  the  tragus,  or  iiinay  be  placed  over  the  entrance  of  tlw 
canal,  which  has  been  filled  wirh  water ;  or  the  canat  may  be 
hllcd  with  water  and  the  electrode  immersed  in  this,  care  be- 
ing taken  that  it  is  insulated,  so  as  not  to  come  in  contact  with 
the  walls  of  the  meatus.  The  circuit  is  completed  by  means 
of  a  broad  electrode  placed  upon  an  indifferent  region,  f^c^mC' 
times  on  (he  back  of  the  neck  and  sometimrs  held  in  the  hamt. 

The  experiments  of  Grade»igu  *  are  of  considerable  in- 
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tcrcst.  in  that  they  dcmonsimtc  not  only  iJic  reaction  oi  the 
acoustic  nerve  to  ctcciricnl  stimuli,  but  also  seem  to  prove  con> 
tugtvely  Ihai  au<iilory  hypcrasiheaia  is  not  the  cause  of  the 
jateralizaiion  oi  ihe  luiiing  fork  fn  affections  ol  tl^e  fnidctlu  ear 
TUr  invt--*itig;ittc>hs  ai  iliis  wrilcr  show  tliat  whiie  the  stmnd 
may  bcrciciredloihc  hypeiitsthetic side,  it  is  often  l.-iieralizcd 
nhcn  tin  hyperesthesia  enists,  or  the  sound  may  be  referred 
to  one  side  even  when  bypcraslhesia  exists  upon  the  other, 

Another  inicrcMin^  result  demonstrated  by  these  experi- 
ments is  the  (act  that  electric  stimulation  ol  the  nerve  oi  one 
tide  oHen  incrcawrs  the  susceptibility  of  the  opposite  nerve  lo 
the  aciion  of  the  current. 

The  remarks  made  concerning'  the  eleclric  ;icorjmeler  ap- 
plies lo  the  employment  of  the  ^aivanic  tests — \i/.,  ihal  al- 
th[ju|»h  valuable,  tic  method  U  li>o  cumpHcalcd  to  ^idmtt  of 
^ncral  use,  and  the  amount  of  nddition-il  irformation  gained 
by  it  scarcely  compensates  (or  the  extra  time  required  for  its 
pplicationn     Wc   ahall    therefore  rely  principally  upon  the 
^wer  of  audition  for  lower  noler;,  the  hearing  power  for  high 
DOIeSpihe  absolute  bone  conduction  and  a  quantitative  dcier- 
mlnatfon  of  the  integrity  of  audition  by  means  of  the  whis- 
per, in  arriving  at  an  opinion  concerning  iht?  Inratioti  of  any 
l«j.i<jn^     Til  ihi'St  may  properly  be  added  either  Eiielberg's 
te^t  or  that  of  Gtaclemgo,  loaffiird  indirmiilion  concerntng  the 
cdsc  with  which  the  nervous  apparritus  becomes  exhausted  by 
prolonged  stimulation  as  compared  with   the   normal  organ 
under  similar  conditions.     The  datn  furni:&hed  by  these  latter 
^Icsts,  however,  may  be  freqiiently  quite  at  well  obtained  by 
rviiif(  closely  the  behavior  of  the  patient  during  a  pro- 
c<l  functional  eicrimination.     When  the  perce[nive  appa^ 
ll»  if  in  an  a^thrnic   mndilion,  if    will  br  fcnind   ihaf  pro- 
longed  qualitative  and  quaniitati^e  tests  arc  followed  by  a 
marked  diininuiion  in  the  ability  of  the  psiticnt  to  perceive  a 
piven  sound,  demonstrating  very  cleiirly  thai  the  continuous 
tttiniulation  to  which  the  nerve  tissues  have  been  Eubjecled, 
has  ablated  their  power  lo  a  marked  extent- 
It  fihould   be  remembered  that  under  normal  conditions 
£^^^iit,ii^fi  of  ihc  perceptive  tract  renders  it  more  sensiiive  in 
tf{  lo  siimuliH  as  ia  clearly  shown  by  the  cKpcriments 
tschitAch.*   The  atateineiit  already  made  in  considcr- 
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in^  the  electrical  irritability  of  the  auditory  nerve  is  no  less 
true  of  the  response  of  the  nerve  structures  to  sonorous 
stimuli — that  is»  a  sounding  body  allowed  to  vibrate  before 
one  ear  may,  to  a  marked  degree,  influence  the  perceptive 
power  of  the  organ  on  the  opposite  side.* 

■*  UrbAQtschiisch,  Lehrbuch  der  OhrcahcLlkunde,  Vienna,  1890,  p.  417. 
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CHAPTER   V, 

CONCEMTAI,  MAIJ'ORMATIONS   OF  THE   AURICLE* 

A»V  malforinAtton  ol  ihc  external  ear  al  birth  has  for  a 
lime  beer  considcrt'd  somewhat  indicative  ol  the  prcs- 
of  some  corrcs  poll  dint:  mental  impairment.  Thai  mental 
weakness,  defect*,  or  perversion*  often  accompany  such  anom- 
a1nit<(  -inatonifc^I  conditions  is  a  mailer  tjf  experience :  that  the 
two  ahvayg  occur  together,  howevt-r,  is  by  ro  lueans  irue. 

CnucetiUiLg  thcclaWficatioriuf  ihcse  Dial  fur  [nations  we  can 
divide  them  into; 

I.  Dclormiiics  of  particular  parts  of  the  auricle,  the  exter- 
nal ear  as  a  whole  maintaioing  its  gcneml  outline. 

II.  An  anomalous  shape  or  a  malposition  of  the  entire 
auricle,  includtnj;;  variations  in  sifej  or  in  the  an^le  of  attach- 
menf  to  the  skull. 

Ill-  The  presence  i*!  wime  annmalott^  :in:t1oniica)  conili* 
lion,  such  as  certain  supcrnumerarv  apptMidages,  fislula\  etc., 
in  the  region  cj(  the  ear.  the  Attrlcle  Irehig  ]>rc»cnt  eilher  in  il» 
norma!  form  or  being  more  or  less  altered  in  shape. 

IV,  A  condition  of  asymmetry  bctsvccn  the  org;iLns  of  the 
opposite  sides. 

Since  the  last  f^roup  is  of  but  little  importance,  it  may  be 
dUpOised  of  in  a  few  words.  Occasionally  wc  find  one  auricle 
cittier  very  brge,  or,  on  the  other  hand,  whfltf  normal  En  con- 
tour, nniformlr  rr<?iiced  in  siar  wiihnut  ariy  other  dt^parMire 
from  the  normal  stamlard.  Such  a  condition  can  be  looked 
upon  onir  a^  a  "  freak  of  Nature/'  and  ii  in  no  way  associated 
witFi  mental  impairment,  nor  can  any  definite  cause  be  as- 
signed for  its  existence  in  many  cases.  When  met  with  in 
13  »n) 
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the  adult,  31  c:irrfi]l  invc&tlgailoii  of  the  previous  history  nRII 
reveal  some  injury  in  childhood  which  hod  bcco  lor|::oucu« 
and  the  dcEormity.  which  at  first  was  coo&idcrcd  congenital, 
really  depends  u|>(}n  a  iniiimaiic  c:iu4C. 

l.  Deformities  of  particuUr  parts  of  the  auricle,  tbe  ex- 
temaJ  ear  as  a  whole  maintaining  its  general  outline.  j 

Anomaius  of  thr  Htiix. — The  ^u-callcd  D;irwimuD  car  and 
the  saiyr  car  arc  cit;iri[»le?i  of  modtrraie  Tiromiilic-s  of  this 
ctianuHcr.  Wagcohaliscr  *  has  reported  an  in&taiicc  in  which 
the  up|3cr  pari  of  the  helix  was  ab^nl  on  Ixith  ^ides,  while 
Sicttcrfand  Schubert  J  have  reported  instances  in  which 
the  helix  was  abnormally  developed,  hancinjr  downward  and 
forward  as  a  flap.  In  Stetter's  case  the  antihclix  wns  also  in- 
volved, ajid  the  deformity  was  so  extensive  as  to  obfitnict  ibo 
entrance  to  the  meatus.  Relief  was  obtained  by  a  plaitic 
operation, 

AncfinttlUs  of  the  Amihftit^ — When  ihc  antihcliK  is  strong- ^j 
ly  developed  h  may  project  beyond  the  line  of  the  helix  ta^| 
such  aifc  extent  as  to  constitute  a  deformity.    This  is  n^ciSt^^ 
noticeable  when  the  auricle  is  viewed  from  behind*     Gnidc- 
nigo  has  observed  this  condition  more  frequently  in  females 
than  iu   male»,  and  considers   it    more   common  fimong  the 
criminal  and  insane  thaji  ainung  other:;.     In  a  case  observed       ■ 
by  the  author  the  antihelix  pK^jected  fully  one  eighth  of  an  fl 
inch  above  the  plane  uf  the  heliv,  and  a  condition  of  asynv       i 
metry  was  ;tlsu  jiri'stnl,  the anoitjah»iii( condition  being  partic- 
ularly well  marked  upon  the   left  side;  upon  Hum  side  al5i> 
llie  lobule  waft  small  and  terminated  abrupllyat  the  antitra^us. 
The  intellect  was  normal. 

Sometimes  an  abnormal  development  of  the  superior  crua 
of  the  anthclix  pushes  the  hchx  upward  and  forwnrd*  giviof 
rise  to  what  ii  called  the  pointed  ear 

AnovfafiiS  ef  thf  LeduU. — The  lobule  is  abnormally  large 
in  the  black  race,  reaching  such  a  development  amon^;  the 
Kaffirs  that  by  piercing  it  in  a  particular  manner  a  sulTicit^nlly 
capacious  cavity  is  formed  within  the  lobule  to  aerve  as  a 
pouch  for  carryinjr  tobacco. 

Oeca^orall)  the  lobule  is  wanting,  as  in  a  case  reported 

*  Arshiv  nir  OhrenhcilkunJoi  ifol,  %\x.  pt  55- 

f  Ibid.,  vol,  iti,  p,  i}%. 

%  Ibid,,  v&l.  Bii,  pp.  }t,  33. 
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by  Binder,*  while  Szcn«+  mentions  an  instance  in  which  the 
lobule  was  rudimenUiry  ;  there  was  also  an  abserce  of  the  ex- 
Icrnal  auditory  meatus  and  a  faulty  development  of  the 
corresponding  si<ie  of  ihc  face.     Protably  the  most  frequent 


TWL  65-**AiK>niftloui  rliviaitm  of  Ih*  anIihitJix  into  lhrt«  ctiir4.  ihc  lowci  of  whicb 
joim  the  crifia  helicii^    (Kram  a  ph<iTOgnphJ 

dcformily  in  iliis  rc('i<)ii  i*  cicfi  hUiwIe,  ihtr  4pprarancc  re- 
sembling closely  that  seen  when  the  lobule  has  been  torn  in 
Ihe  direction  oi  its  long  axis,  by  the  forcible  removal  of  an  ear- 
ring  from  the  car. 

Ammiaitfs  of  tfu  Tragus. — The  tragus  may  extend  back> 
Vftrd  and  be  of  stich  sue  as  to  offer  an  actual  obstruction  to 
the  entrance  of  sound  \%'ave*  intn  the  meatus.  McBrldcJ  has 
observed  a  c;im!  in  nhtch  there  w;is  a  rudimeniary  tragus  as- 
sociated with  other  abnormities  of  development 

Anamaiks  vf  ik<  /J«///rfl^j,— Midfurmation  here  is  cxcecd- 
ini^ly  rare.  Sicnes"  observed  an  instance  in  which  two  spurs 
ol  cartilage  projected  from  the  antitra^us  into  the  canal. 


*AkL  Iflr  r^vhlarrif,  if^B?.  vol.  ix,  p.  i. 
f  Anb.  nrOhr^nhftlkaMe,  rol.  x%\w^  p,  1I5- 
lEdkbLVgh  M<^  J<njTn«l.  Aprilp  i^Ar 
*Ar<h-  trjiOhr«fklicllkaiid«.  rol.  uvL  p,  uv> 
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11.  An  anomalous  shape  or  a  malposition  of  the  entire 
auricle. 

This  condition  in  its  most  pronounced  lorm  it  commonly 
known  as  microtia,  and  depends  upon  an  arrx^st  or  perversion 
o(  ihe  process  ol  deveJo|>nient  which  results  in  so  complele  a 
iiiiillormation  thai  the  distinctive  paru  of  the  external  ear  arc 
no  longer  well  defined.  The  condition  may  !jc  unilateral  or 
bilateral,  and  1*l  frt^qut^nilv  ;issocfaii?(i  with  co^cT^istcnt  malior- 
mation  of  the  deeper  part*  of  the  auditory  apparatus.  For 
this  reason  the  condition  juei  Us  special  attention.  Microtia  is 
a^sueiatcd  in  the  majority  o(  ii^iLinees  with  a  complete  ab- 


Vtti.  A6.— MlcTOtts. 


sence  of  the  rxtenial  auditory  meatus,  or.  In  cajes  where  the 
cana!  exists,  it  i^  a  rudtmenury  structure  ;  the  ossicular  chain 
\s  frequently  poorly  developed  or  absent,  and  an  aromalous 
condition  is  common  in  the  labyrinth  a*  well. 

The  dclormity  may  not  be  conlined  to  the  ear  alone,  but 
the  entire  fide  of  the  face  may  be  poorly  developed.  The  aj*- 
pcaranccs  vary  greaily  in  difTerent  cases  and  au  attempt  to 
describe  them  would  be  but  a  recital  of  particular  instances. 
Fig,  66  is  a  drawing  oi  a  case  observed  by  the  author-  In 
ihis  case  the  left  ear  presented  an  anomalous  formation  oi  the 
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antlhelix  (*ee  Fig.  65),  while  there  was  wel]-m;iTkefl  micmtia 
upon  ihc  right  sii.lc-  At  hirlh  ihe  right  ear  w*ns  much  more 
dclormcd  Iban  lUc  piciure  shows  it  to  be,  the  bclix  at  that 
Uxnc  hcing  adherent  by  its  nn tern-superior  border  to  the  in- 
tcgumc;nt  in  tront.  The  cutnncoiis  suHnccs  scpnrfiicd  sponta" 
ncousLy  a  lew  weeks  after  birth, 

Treatmeat — Where  the  deiormiiy  i*  but  mi^deraie  tin  at- 
tempt at  ci)rrectton  by  ;i  pl»,stic  oper;Hion  may  be  m:ide  in 
4*ar1y  (childhood.  Reg-Trding  any  attempt  10  form  an  arllfi- 
ciaI  meatus,  the  rcsull%  have  ijccii  mj  uijs;ilisfyc:tnry  lh;it  Jt  11 
sddom  desirable  to  operate  ior  this  purpose.  U  the  rudi- 
mentary canal  is  present,  its  size  may  be  increased  by  surgical 
meosurcs,  but  the  irequcni  maltormation  oi  the  deeper  struc- 
ture* commonly  render*  the  operation  futile  in  improving  the 
function  of  the  organ-  If  any  attempt  is  to  be  made  to  restore 
the  patency  of  the  canal,  it  sihould  be  delayed  until  the  patient 
i%  uUI  cimLigh  li>  give  infutm^Llinn  in  rrg^r<)  lo  ihe  power  of 
sound  perception  either  through  tiie  air  or  through  the  cra- 
niftl  bones.  The  teclini()uec>l  ihc  upcratlun  for  re-cstublishing 
the  meatus  will  be  described  under  polyoiia.  The  plastic 
operation  on  the  auricle  (or  the  relief  of  the  deformity,  how- 
ever, mav  be  done  very  early.  When  a  high  degree  nl  de- 
formity is  present,  it  seems  fidvisLtbIc  to  excise  the  entire  au- 
ricle and  supply  its  place  by  an  artificial  device  rather  than 
sittcmpt  its  re^itonition  by  surgical  me:i*ure*,  which  will  at 
ihe  bcit  leave  a  misshapen  organ. 

From  a  pnirlicsl  i>u;ut  of  view,  one  of  rhe  most  inlerE^ting 
conditions  Inchidrd  in  thiV  group  it  that  m  which  the  single 
bciwccn  the  organ  and  the  lateral  aspect  of  the  skuCi  is  con- 
siderable. Thii»  con»titutt^  a  deformity  amenable  to  Creal- 
mcnl,  afid,  especially  in  the  (cmak  sex,  une  tor  which  we  are 
occafionally  consulted.  If  noticed  in  infancy,  or  cvc'u  in  early 
childhood,  the  simplest  plan  for  correction  is  to  coat  the  pos- 
terior asf^ect  of  the  auriclr  ;irid  the  adjacent  cutaneous  surface 
til  the  hrjd  iviih  collodion,  the  ear  being  then  pressed  to  the 
ftide  of  the  head  and  held  in  poi&ition  until  it  adheres.  If  nec- 
csaary.  several  light  strips  of  g^uxc  may  be  pasised  over  the 
top  oi  the  auritk.  holding  it  closely  to  the  side  of  the  head, 
and  f^lened  vrtth  collodion.  Persistence  in  this  plan  of  treat- 
ment will  usually  be  j^ucce^^ful  in  correcting  the  condtliou. 
In  adult  life  little  can  be  gained  by  this  meihod.  and  resort 
mu«t  be  had  to  some  operative  measure.    This  is  best  eflected 
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by  removing  an  elliptical  scgfncnt  ol  the  iolcgamcnt  from  the 
posterior  surface  ai  the  auricle,  tbc  posterior  incision  passing 
just  beyond  the  line  oi  attachment  to  the  auricle;  the  liktcgu- 
ment  is  then  dissected  up  Irom  the  posterior  surlace  of  the 
iiuricle  for  a  sufficient  distance  to  permit  of  an  approxima- 
tion uf  Ll^ie  edge,"*  uf  the  wound.  Oixa-siuimlly  it  is  necosary 
lo  excise  a  segmrnt  of  the  cartilaginous  framework  as  wcLl, 
In  order  that  the  car  may  be  restored  to  the  proper  positiOEi. 
Usually  the  ditliculty  is  suflidcntly  well  overcome  by  approxi- 
mating the  edges  oi  the  cul:incou3  wound  without  rcmoviiig^ 
any  of  the  cariilaginous  framework,  the  tension  due  to  the 
elasticity  ol  the  cartila^^e  bein^  ca^iy  overcome  by  the  su- 
tures. Under  asepiic  precautions  and  with  care,  a  perfect  po- 
si lion  car  lit  sectin^d,  General  anffslhc-sia  is  usually  neces- 
sary, akKnu^h  ii  is  possible  U>  peifonn  the  opcraliun  under 
local  aoaestticsia.  tt  is  well  to  operate  upon  the  two  organs 
separately,  using  the  first  as  a  standard  to  which  the  other  ia 
made  to  conform, 

111,  Thepresense  of  some  a.nomalous  anatomiCAl  condi- 
tion^  such  as  supernumerary  appendages,  listuls.  etc.,  in  the 
region  of  the  ear,  the  auricle  being  present  either  in  its  nor- 
mal form  or  being^  more  or  less  misshapen. 

Aurkit/tir  Ap/^frtiiagts.  (hf  ('>t:H\'Titl  Form  of  iki  Ear  htimg 
prficrxKiI^ — Abnormities  belonging  lo  this  class  arc  the  sim* 
pleat  with  which  vfz  have  to  deal.  The  most  frequent  region 
for  the  appearance  of  supernumerary  appendages  is  the  re- 
gion of  the  tragus.  A  case  of  this  sort  occurring  in  mv  owa 
practice  is  shown  in  Fig,  67.  The  prominent  cartilaginous 
process  constituting  the  deformity  was  located  just  above 
the  right  tragus,  was  about  ihrt-e  fuurllis  of  an  inch  in  length, 
and  projected  ftirw^ird  and  nutw^rd.  The  tr:^gos  itself  could 
be  feit,  buL  was  rutlimcniary* 

Barth*  cites  an  instance  in  which  a  rudimentary  mam- 
mary gland  was  located  just  below  the  lobule  upon  one 
side. 

A  condition  belonginjir  to  this  class  constitutes  what  is 
known  as  '•  fistula  congenita  auris"  (Fi^.  68).  Its  occurrence 
is  due  to  an  arrest  in  devpiopmcnt  of  the  auricle  itself,  or,  as 
is  believed  by  some,  it  indicates  an  inconipleic  clo^iure  of  the 
first  visceral  cleft  during  it£tal  life.     That  this  is  considered  a 

■  VirtlifiwV  Arcliir,  vol.  in,  put  iii 
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somewhat  rare  malformation  is  probably  due  to  the  fact  that 
it  M:ld:)tn  gives  rise  lo  symptoms,  aiul  cDnse([iR-tiily  many 
coses  pass  uunoiiceci-  Fuur  cases  of  this  deformity  came 
under  my  own  observation  during  a  period  of  about  a  year. 
Fig.  63  represents  en  appcaiancc  which  is  fairly  typical  The 
delormity  may  occur  either  upon  one  side  alone,  or  it  mny  be 
bdlatcni.  Ill  one  of  my  ca^e^  the  (istula  w,is  located  just  above 
the  tragus,  while  in  another  the  orifice  of  the  tract  was  situ- 
ated one  inch  above  tb£»  point  and  pref^^ntcd  an  ojwning 
about  one  sivth  «>!  .-m  inrh  In  di:jmeier  Through  H'hich  a  probe 
ciniUI  be  pa^aeil  downward  and  inrt^artl  fur  half  an  inch.     On 


Fm.  Af^-^Aiiflculu  &j<p(nilagt. 
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tbe  oppoMtc  side  the  »itc  ol  the  fistula  was  occupied  byashal^ 
low  depression  which  did  not  admit  even  the  finest  probe. 
Occasionally  a  slight  discharge  exude^^  from  the  onfice  of  the 
fistub,  and  in  A  case  reported  by  I'fliipcr*  the  ap|>curancc  of 
A  purulent  discharf^e  from  such  a  source  was  always  preceded 
by  acme  pciin  in  ihe  ear.  Where  the  walU  of  the  sinus  se- 
crrlc,  a  blrjcking  of  the  nrificr  may  ir^usc  a  rfrienlinn  cyst  of 
crmsiclrrahte  dimensions.  An  instance  of  this  is  cited  by  Ur- 
Ixinrschitscb.t  The  most  common  location  ior  such  fistulcT 
is  in  the  vicinity  ol  the  tragus*  although  Ihcy  arc  occasionally 


f  L4b'bHfh  Hm  0>mtLh4i]W^,  Ihird  edition.  lfli)o»  p^  ^, 
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met  mlh  in  the  helix  and  in  other  Localities.     Bumett*  states 
that  these  ftsttila-  may  lc;id  into  ihc  tympftnic  cavity. 

Treatment — The  appendages  should  be  removed  by 
means  o(  iJie  knife.  The  operation  Is  exceedingly  &implc. 
When  they  present  in  the  region  of  the  tra^uft  it  is  well  In 
excising  the  growth  to  form  a  tegumcntary  flap  irom  thr  cov. 
erin^  of  the  aniL-rior  surface  of  the  appendage,  which  c^n  be 
fii1dc:<l  backw;!inl  over  the  ^tunip.  bringing  tlic  line  of  the  su- 
ture close  to  the  entrance  oj  the  meatus,  as  the  cicatrix  is  less 
visible  in  this  position. 

Fistula  congt^nita  auris  demands  no  treatment  excepting 
in  those  instances  where  a  retention  cyst  has  been  formcci  by 
the  occlusion  of  the  orifice  of  the  slims.  This  condition  is  re- 
lieved by  a  simple  incision  and  the  evacu^Uion  of  the  contents 
of  the  tumor,  the  walls  being  curetted  with  a  sharp  spoon  to 
secure  an  oblilerahtJu  of  [lie  aivily. 

fKfi^'Qtia^ — This  term  is  applied  to  a  congenital  deformity 
in  which,  in  addition  to  microtia,  certain  supcrnumci^ary 

growths  arc  met  with  in 
the  immediate  vicinity  of 
the  ear,  but  entirely  distinct 
from  tlie  deformed  auricle. 
Occasionally  ihcy  occur 
with  a  perfectly  normal  aa* 
ride,  the  f;icl  thit  they  arc 
not  attached  to  it  distin- 
guishing them  from  the  au- 
ricular appendage*  already 
described.  The  condition 
!£  sometimes  associated  with 
congenital  aur;il  tistnh,  as 
in  the  case  reported  by 
BfirL:ner-t  The  defnrtntty 
may  bt?  bilateral  or  unilat- 
eral, and  ihciupplcmcui^ry 
OrgD^n  may  present  a  variety  o(  shapes,  the  most  common 
being  that  of  a  small  wartlike  excrescence  situated  upon  the 
check  in  Iroit  of  the  external  meatus.  When  this  multiple 
deformity  exisu  there   £«  u»ually  considerable  variation  in 
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*  A  TrcaEne  on  ihe  Esr*  rKilid^lphiA*  16S41  p  iif. 
t  AtchEv  fUr  OhicnbciLkunde,  wl  vciT.  p.  sook 


1 


POLYOTI  A— TREATMENT.  |8l 

size  and  shape  between  the  members  oE  the  group.  As 
already  stalled,  a  normal  auridc  is  seldom  iound,  Although 
this  may  be  the  case.  The  condition  uiu£illy  occurs  in  con- 
nection with  tnicrotfx  An  fnittanceof  ihh  kind,  observed  by 
mc,  is  depicted  in  Fig.  65.  The  auricle  upon  the  atTrcrt-d  side 
was  icprc&cntcd  by  n  cntaiicou^  fijld.  bcticaih  wlilcli  liicic  nas 
a  cartib^inouv  frAinewurk.  TKi^  wa^  bciu  forward  tipim  ihc 
check,  covering  the  normal  siteol  the  meatus.  Upon  the  pos- 
terior sudacc  there  waa  a  \\-dUdcrined  f:rQove  between  ttie 
caniiaginous  and  nun  curt  ilagtnous  portion.  About  three 
fourths  of  an  inch  in  front  ol  the  anterior  margin  of  this  dt*- 
forcned  auricle  was  a,  small,  wartlike  prominence  representing 
a  second  and  rudinicrnl.iry  pinn;K  it  ttetng  vitiuited  [tnJUirunt.'?- 
riorly  lo  represent  the  tragus.  The  fibro-cartilaginoii?*  biiicU.i. 
already  tnenliuned  was  freely  niov-abte,  and  just  bcncaih  it% 
atta^ment  a  slight  de^^rcsMon  could  be  (dt-  It  was  impossi- 
ble to  determine  whether  the  external  auditor)-  meatus  v^a5 
present  or  not>    The  car  of  ihc  opposite  side  was  normal. 

The  remarks  made  under  microtia,  regarding  a  faulty 
development  or  a  complete  absence  of  fhe  deeper  pijMionK  of 
the  auditory  apparatus  apply  equally  well  10  the  condition 
uf  polyiitb. 

Treatment. — The  small  supcmtinicr^iry  appcndagc%  are 
uMially  easily  removed,  where  they  aic  Kirgc  enough  to  con- 
stitute a  Acrious  dctormity.  The  di^hgurcment  which  they 
cause  is  usually  slight,  however.  For  a  correction  oi  the 
larger  malformed  mass  remaining,  a  plastic  operation  may  be 
attempted,  although,  as  in  microtia,  more  s.i!UfQeior}'  resnhs 
may  be  expected  by  a  complete  removal  of  the  deformed 
member,  it*  place  being  supplied  by  an  arfiiicial  «ubslitulc. 
Concerning  the  eKlahll^hmenl  (jt  tbe  meatus  sureically.  the 
remarks  already  made  under  microlta  apply  equally  wcU 
here.  Even  t(  it  is  jjossibic  to  construct  the  mc:klu*,  it  i* 
scarcely  possible  to  secure  a  condition  of  permanent  patency. 
When  it  seems  desirable  to  attempt  ihh  operation  the  tech* 
Clique  is  as  follows : 

The  field  of  operation  being  rendered  thoroughly  aseptic 
by  shading  Ihc  part«L  3ml  clranMng  ihrrn  with  Miap  and  watcri 
and  subsequently  with  ether,  an  incision  is  made  just  behind 
the  attachment  of  the  deformed  pinna.  The  soft  parts  arc 
divided,  exposing  the  bone,  after  which  the  anterior  Hap,  ID- 
eluding  the  periosteum,  is  turned  forward  upon  the  cheek,  ex* 
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posing  the  region  noroiatly  occupied  by  the  external  Auditory 
canal.  A  (hurough  sciircti  must  next  be  made  for  any  open- 
ing; in  the  bone  which  may  represent  a  rudimentary  mcatti^, 
and  if  such  a  channel  is  discovered  it  should  be  cautiously  en- 
liirgud.  by  me:ins  til  either  chi»eU  or  burst,  the  Utter  being 
propelled  by  an  ordinary  dental  engine  or  an  electric  motor 
When  no  fistula  h  present  the  bone  may  be  cautiously  exca- 
vated in  ihc  region  ajtrcspondirig  to  the  proj^cr  position  o( 
the  mealui^  Great  care  is  necessary  during  the  entire  pro- 
cedure, a^  diimitgc  may  be  done  to  important  adjacent  struc- 
tures. Alter  the  cannl  has  been  formed  our  mean^  for  ^cur 
in;;  its  patency  will  consist  in  the  insertion  of  an  aluminium  or 
rubber  iube»  which  will  separate  the  opposite  raw  surfaces  and 
allow  the  deep  parts  To  be  thoroughly  cleansed,  dxmng  cic;t. 
tnration.  As  the  anterior  flap  when  replaced  would  cover 
l.he  newly  formed  channel,  il  should  be  perforated  over  the 
orifice  of  the  meatus  by  m.iking  two  incisioj»s  bisecting  e^ich 
other  at  right  angles-  Four  triangular  flaps  arc  thus  iormcd, 
which  arc  to  be  inverted  into  the  oriftcc  of  the  canal  and 
mnintniiied  in  position  for  ihc  first  few  days  by  a  gauze  pack- 
inp.  alter  which  the  metal  or  rubber  lube  already  mentioned 
is  to  be  employed.  As  soon  as  healihy  granulations  spring 
u\t,  a  method  which  suggests  ilself  as  exceedingly  feasible 
would  be  Thicr^^h's  method  of  skin  grafiing,  as  we  mi|rht 
thus  hope  to  secure  a  tegumcntary  lining  to  the  passage  And 
prevent  its  contraction  during  cicatrical  ion.  Such  an  opera- 
tion  should  only  be  performed  ftt  the  earnest  solicitation  of  the 
parents,  in  the  case  of  a  child,  or,  if  the  patient  has  reached 
adult  life,  only  alter  the  extreme  uneerlQinty  oi  the  result  has 
been  fully  explained. 
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It  is  BcLdorn  that  wc  see  incised  cir  punctured  wourds  in 
ihU  panicular  portion  of  the  body,  although  occasionally  we 
are  c-dled  upcm  in  treat  (Iefc>rmity  which  has  resulted  Irom 
wciunds  of  this  character  iuflicted  nt  &ome  preceding  period. 
Here  the  ordinary  nilc?i  of  plastic  surgery  will  enabic  us  to 
Micurc  satisfactorv  results.  In  pcrlorming  any  plastic  opcra- 
tioD  upOD  the  nunclc  it  is  well  to  remember  that  when  the 
entire  thickness  of  the  external  ear  is  involved  all  sutures 
should  be  inserted  upoa  the  posterior  surkce  oi  the  organ. 
iKcuratc  sipproximation  of  the  cutaneous  edges  being  secured 
by  passing  the  stitclies  deeply  into  the  candaginoua  frame- 
work,  bul  not  Eiringin^  ihrm  ntii  ihrough  the  ititegument 
covering  the  anterior  surface. 

In  the  ireaimcni  of  lacciated  wounds,  which  arc  more 
frequently  met  with,  we  should  atteinpt  to  save  as  much  tis- 
sue as  posaiblc  erring  mihcr  in  this  direction  than  in  that 
ol  removing  any  part  which  possibly  m:ty  possess  sufUcieiil 
vitality  to  survive^  The  edge^  i^f  the  wound  should  be 
thoroughly  cleansed,  and  as  a  primary  procedure  a  few  sutures 
mav  be  apptfrd,  holding  the  pans  as  nearly  as  possible  fn 
their  nomud  {msilion^  II  ts  a  simple  matter  after  the  circula- 
tion has  been  thoroughly  re-established  to  secure  &  more  exact 
approximation  and  relieve  ^vhalcvcrdcfortiiity  may  be  prcscnt- 
Aa  the  auride  is  composed  so  largely  ol  cartilage,  any  severe 
bruising  o(  the  tissue  is  likely  to  bo  followed  by  a  sharp  peri- 
chondritis, and  unless  there  is  so  much  laceration  as  to  contra- 
Indicate  the  plan,  it  in^  well  to  anticipate  «uch  an  attack  by  the 
employment  ol  cnid  locally  for  the  frst  twcnty-ftnir  hours 
aJtcr  the  injury  has  been  received  ;  subseqiienlly  |iroj>er  alten- 
tiou  may  be  given  to  the  correction  i.A  deformity. 

Contused  wounds  of  the  auricle  without  laceration  of  the 
iDtcgumem  arcol  frequent  occurrence.    Such  an  injury  rc- 
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siiUs  cUher  In  the  ronnation  of  a  h^inatom:i — an  elusion  of 
btood  bcrcarh  fhc  pcnchgiidriuni^-or  in  an  acute  pcrichon- 
dritb :  in  cither  case  the  appearance  b  almost  identicaL  The 
injured  region  is  iiccupied  by  a  somewhat  spherical  tumefac- 
tion, the  norma!  iniiline  eniirely  disappearing.  Upon  p;iip.i- 
lion  we  discover  thnl  the  contents  of  ihc  tumor  arc  et'idcnily 
Fluid-  The  surface  viirics  cansiderably  in  ctilor,  accordinjif 
tu  thf?  p.irlicuhir  manner  in  wJiicEi  the  injury  wns  inllictcd* 
to  a  less  extent,  the  character  of  the  fluid  contained.  If 
is  blood,  the  surface  is  of  a  dull  declared  color,  white  if 
the  tiimL'I:iciioii  is  nn  evidence  <»1  a  perichondntis,  W3lh  an 
cfTusion  of  serum,  the  surface  is  of  a  much  lighter  tint,  being 
cither  of  a  bright-rose  tinge,  or  occasionally  not  diSerinj^ 
widely  from  ihe  integument  covering  the  un;ilT(fCted  ptirtlon 
of  the  niemljrrT,  Either  condition  may  remain  quieNCcnt  fora 
Iring  period  :  may  disappear  spontaneously,  leaving  but  slight, 
or  marked  dctornniy  ;  or.  as  a  third  possible  termination,  the 
contents  may  suppurate  and  be  evacnaied  spontancoiisiy. 

Where  the  contents  consist  of  extntvasated  blood  the  car- 
tilaginous  framework  has  usually  been  fractured,  and  certain 
portions  will  a!mo*i  inevitably  become  necrotic  and  exfoliate 
with  the  profluttinri  of  con^'dcrable  deformity.  Oi  rhe  oi\\ct 
hand,  a  simple  perichondritis,  vvhtrt-  n<i  fracture  lia>i  taken 
place,  may  disappear  vvithuut  seriously  changing  the  contour 
of  the  ear. 

Among  professional  wrestlers  and  boxers,  the  car  is  fre- 
quently subjecied  lo  violence  not  *;ufficient  to  produce  an 
acute  pcrichondriiiE,  but  enough  to  cause  a  mild  inl^nmmation 
of  the  perichondrium,  so  slight  as  to  fi;ive  rise  neither  to  dis- 
comfort Id  the  paiicnt  nor  to  appreciable  deformity  immedi" 
ately  after  chr  injury-  This  chronic  inlTamniation  finally  jjiveS 
10  ihir  car  an  4|jpearancc  which  i^  somcwli.ii  characferi^^Mc, 
knowii  as  *'  prize-fighter 'a  car,*'  all  the  delicate  outlines  of  the 
anterior  siirfncc  ot  the  pinna  being  oblitcnitcd  by  ihc  deposit 
ol  new  tissue  in  various  localiiics.  Occasionally  the  deformity 
reaches  such  a  hi^h  degree  as  to  resemble  closely  ih^  condi- 
tion resulting  from  a  severe  acute  perichondritis  with  cartibff i- 
uotis  necrosis. 

Treatment. — The  lre:ilment  of  an  acute  perichondritis  re- 
sulting frnm  cimtusion  consists,  firsl.  in  the  local  application 
of  cold,  pnividcd  the  case  is  seen  wilhm  twenty-four  hours  after 
the  injury  has  been  inflicted.     During  this  period  the  effusion 
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rum  will  scarcely  reach  any  con^tdt^rablc  amount,  and 
Chores  should  be  directed  lo  the  purpose  of  prcvcnling 
c  cximvasatJon  ol  Huid.  The  tnosl  convenient  way  of  ap- 
plying cold  is  In'  mcruns  of  the  ice  baj;, 
^hown  ID  Kig-  7a  The  mastoid  r<?|^ion 
should  be  covered  by  a  pad  of  cotton 
«o  as  to  ftuppon  ihe  bag  against  ilie 
posterior  surface  of  ihe  auride,  while 
the  anterior  suHacc  may  be  covered  by 
a  ^n^all  Hat  ice  bag. 

W  lien  5cen  at  a  later  period  and  after 
effusioQ  has  taken  place  efforts  should 
be  directed  towrird  the  reliel  ol  the  de- 
formity. It  h  a  simple  innttcr  to  as- 
pirate tbc  caused  Huid.  and  cause  the 
auricle  U>  resume  a  peifc^ctly  norTnril  ap- 
pearance, but  unfortunately  the  result  i^  i^ften  but  temporary, 
cflusioD  taking  place  a^n  very  soon,  ll  is  scarcely  neces- 
sary to  say  that  in  a^pirattn^  the  Huid,  strict  antiseptic  pre- 
cautions  as  lo  the  instruments  and  the  field  of  operation 
should  be  observed.  After  the  operation,  it  Is  well  lo  insure 
close  contact  of  the  surfaces  which  have  been  separated  by 
the  cflusion.  by  me^ns  of  a  clamp,  the  simpk^t  device  being 

ordinary  ivooden  sprifig  dothes-pin.  the  spring  being  so 
Weakened  a?;  to  avoid  undue  pressure  upon  !he  auricle,  while 
the  skin  is  protected  by  coveriiig  the  anicrior  and  poMcrior 
aspeict  of  the  auricle  with  a  thin  pad  of  cotton.  Such  a  device 
m;iy  be  worn  during  the  night,  and  msiy  prevent,  to  a  certain 
extent,  the  reappearance  of  the  cflusion.  The  pressure  cvcites 
a  slight  inflammation,  which  may  cause  adhesion  of  the  sep- 

ted  Kurface^  and  effectu.'tllv  prevent  a  re:Lccuiniibtion  of 
tiid.  Unfortunately,  aspiration  is  not  attended  by  unifnrmty 
hvorabic  resiilLs,  and  after  ll  h-As  failed  once  it  is  not  advis- 
Ablc  10  repeat  the  procedure. 

The  most  radical  and  satisfactory  plat*  is  to  evacuate  tbc 
laid  by  %  tree  incision  so  as  to  expose  at  the  satnc  time  the 
intenor  ol  the  sac  sufficiently  to  permit  o(  the  proper  treat- 
ment of  Us  walls.  When  the  fluid  has  esc:tped  it  i<  \vell  to 
rette  the  walls  of  ihc  sac  by  means  of  a  sharp  spoor,  afrer 
hich  The  carity  is  p.icked  with  iotJofonn  ^ozc,  the  aim  be* 
to  obliterate  the  >pace  by  ^Mnulaiion.  Iti  tipenin^  the 
Cyst,  c^re  »houkl  be  taken  to  make  the  tine  of  incision  conform 
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with  one  of  ilic  natural  fo1d<i  of  the  nurlcl^,  ihu&  a^roldlng  any 
dcrforraity  (rotn  the  cicatrix.  With  proper  caic  in  conriucling 
the  operation,  so  as  to  avoid  suppumtton,  recovery  without 
appreciable  deformity  is  the  rule. 

When  the  case  t^  seen  at  a  siiU  later  period,  and  where  the 
mjurv  has  been  so  severe  a£  to  result  in  cartilaginous  necroeis, 
the  only  procedure  available  is  that  of  incision.  This  should 
be  free  enough  lo  permit  of  the  removal  of  all  disintegrated 
cartilage,  softened  arras  bring  scraped  wiih  a  sharp  spooa 
tintil  c'lnnplflcrly  hcultliy  fitouc  \s  reachErd.  The  %ub§ei|uent 
treatment  i^  the  same  as  that  advocated  above. 

We  have  hpokcn  of  the  various  wounds  which  may  occur 
]n  this  region,  nnd  wc  need  mention  orly  those  injuries  which 
may  be  inflicted  cither  by  the  potential  cautery,  by  chemical 
agents,  or  by  intense  cold.  Aside  from  the  destruction  of  tis- 
sue which  mayreftult  from  the  aciion  of  the  potential  cautery, 
or  strong  adds  or  ^Ikiilics  upon  tlir  ^iinclr,  rhe  rtTecis  pro* 
duced  resemble  closely  those  obst'rvcd  after  severe  contusions, 
the  condition  hring  essentially  ime  of  ]»erithondrtli,v  The 
wounds  caused  by  the  vtirious  cscharotic  agents,  cither  potciv- 
tial  or  chemical,  will  be  treated  upon  general  surgical  princi- 
pleSt  The  most  common  exam]>le  of  traumatism  comprised 
underlhis  head  is  that  which  follows  exposure  to  intenee  cold. 
When  the  ears  have  been  ■'  froien/'  il  the  patient  presents  Im- 
mediately, the  parls  should  be  restored  to  their  norm.il  tem* 
perature  gradually,  by  the  anpiicaiion  first  of  pounded  ice  aT>d 
then  of  cold  water,  the  temperature  being  increased  gradually 
tr>  avoid  a  sudden  disturbance  o{  circulaticin  in  the  part  af» 
(ected.  The  uinmatc  result  ol  a  prolonged  exposure  lo  cold, 
may  be  a  perichondritis  followed  by  cartilaginous  necrosis  and 
the  iormation  of  sinuses  upon  the  anterior  and  posterior  sur- 
faces of  the  part.  Such  a  condition  is  to  be  dealt  with  surgi- 
cally; the  sinuses  must  be  laid  open,  all  necrotic  tissue  re- 
moved, and  the  wound  be  allowed  to  heal  by  granulaiicm.  H 
care  fs  taken  but  little  deformity  need  result. 


Intertrigo-^— Tlii-H  di-sca^e  is  observed  most  freqiienlly  in 
youug  children,  in  whotri  it  is  caused  by  the-  pcriiicious  habit. 
90  common  amorg  ihc  laity,  of  covering  ihc  cars  and  pressing 
them  close  to  the  side  oi  the  head  bv  means  ni  a  tight  httin^ 
cap  or  bonnet-  Among  ihc  f»oorcr  classes  this  hcod-drcss  is 
worn  for  a  great  portion  of  the  twenty  four  hours.  This  habit 
H  persisted  in  boih  in  sumniCT'  and  winter,  the  result  being  that 
the  cuLineoufc  sorfactit  nf  the  posterior  aspect  oi  The  nuricle 
and  of  the  «Ldjacrenl  integument  oE  the  head  are  kc\n  closely 
in  contact,  and  under  the  influence  of  the  natural  heat  an[l 
moUiure  of  the  body-  The  result  is  :v  dcsqo^^mation  oj  the 
superficial  epitheliuni  ot  the  integument,  leaving  the  deeper 
layer  of  the  skin  e^cposed  to  the  air.  When  this  ha»  occurred 
over  a  small  area  the  l*>cal  process  becomes  intensiticd  from 
the  hypersecretion  which  takes  place  from  the  denuded  4ur- 
Iftce^  and  from  ihe  mechanical  irritation  produced  by  the  child 
in  luefltjrti^  I"  relieve  the  inlrnse  itching-  When  %een  hv  the 
ph>sician  the  adjacent  suH^ccs  of  ihc  auricle  and  of  the  side 
of  ibe  head  arc  reddened  and  moistened  with  scrum <  which 
has  transuded  freely.  There  is  nn  thickening  ot  the  intcgn- 
menl  over  the  at!ccied  £irea»  a  fact  which  serves  to  di5tinc:uish 
the  disease  from  eczema,  which  soon  follows  unless  relief  is 
obtained. 

A^de  frcm  the  mechanical  causes  tending  to  produce  the 
disease,  it  is  prcbabte  that  the  condltiun  fs  more  commonly 
found  among  pnorly  nourished  children  th;in  among  those 
who  are  well  cared  for.  An  hereditary  predisposition  can 
scarcely  be  said  to  cau<ic  intertrigo,  although  it  is  more  com- 
mon where  there  is  a  history  ol  ec/ema  in  preceding  genera- 
tions than  where  such  history  is  wanting,  the  cutaneous  struc* 
Cures  apparently,  lieing  more  easily  influenced  by  a  slight  local 
enriimg  cause,  as  mechanical  irritation,  than  would  otherwise 
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be  ihc  case-  Lack  of  proper  attention  to  cJconlmcss  is  nat- 
urally an  important  facrtoros  wcU. 

The  trcntrncnt  ci)n»ist'«  merely  ir  Ueepin^  the  denuded  sur- 
faces apart  and  protecting  them  fn.^m  tnmmatism.  All  head 
gfCar  which  would  keep  ihese  surfaces  in  contact  should  be 
discardtd.and  iliuaffc<:Ied  ;ire3s  should  bescfpuntlcd  by  a  thin 
layer  of  gcuize  smeared  with  VJiscHnc,  cold  cream,  or  olher 
bland  oleaginous  medicament  In  mild  cases  mcrciv  diluting 
the  suHaccs  with  lycopodium  powder,  finely  divided  zinc  ox- 
ide. Kinc  olcatc,  sbbnitrate  oi  bbmulh,  oronc  ol  the  various 
toilet  powders  in  common  use.  will  ordinarily  be  sufficient  to 
correct  the  trouble.  These  applications  relieve  the  itching, 
and  consequent!}'  the  child  docs  not  interfere  with  ihc  prog- 
ress of  the  disease  toward  sponianeous  recovery- 

Eczema. — This  disease  uccurs  eilheriisanaL.uieiJi  cliioaiu' 
afTcctioti,  In  all  cases  probably,  there  is  cither  some  heredi- 
tary predisposition,  such  ns  a  gouty  or  rheuaiatic  diathesis,  or 
some  disordered  condition  ol  the  primal  via*,  irregular  habits 
of  life,  impnipcr  or  invuflicient  food^  etc. 

In  addition  to  a  predisposing  cause  some  local  exciting  in* 
lluence  can  usually  be  made  out.  The  most  frequent  among 
these  is  a  discharge  from  the  external  audilory  meatus.  This 
condition,  while  iu  (he  vast  majority  of  cases  not  leading  to  an 
eczema  of  the  ;iuriclc.  causes  the  disease  In  those  prcdispoftcd 
lt>  it  on  nccou'it  ol  the  reasons  named  above.  Among  chil- 
dren the  habit  of  covcrini:  the  cars,  which  results,  as  already 
metitioncd,  in  an  intertrigo,  is  frequently  responsible  for  the 
appearance  of  eczema. 

At  the  begrnning  of  an  acute  attack  there  is  usually  a  feel- 
ing of  burning  or  discomfort  in  some  portion  of  the  auricle, 
usually  in  (hose  regions  where  the  cnf^incnus  surfaces  arr 
somewhat  cln5cly  opposed,  as  in  the  lossa  of  the  helix,  or  in 
the  fissure  intertragica.  or  at  the  orifice  ol  the  mcatuSn  or  just 
behind  and  below  the  lobule.  In  children  the  region  imme- 
diately behind  the  ear  is  a  favorite  location*  The  feeling 
of  discomfort  soon  changes  to  one  ol  intense  pruritus.  To 
relieve  this  the  patient  scratches  the  part  vigorously,  in- 
creasing ralhcr  than  diminishfng  the  loc:il  hvprrsrsthesia. 
The  afiectc-'ii  sulfate  becomes  reddened,  soon  loses  its  su[)rr- 
ficial  epithelial  layer,  is  molsl  from  the  transudation  of  sc* 
rum,  or  in  the  later  stngcs  may  be  covered  with  cnists.  the 
removal  of  which  reveals  the  bright-red  color  o£  the  intlamed 
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nitgument.  1nstc:id  ol  :ippc:iring  in  this  form,  we  occasion- 
ally have  a  group  oi  vcsick'&  marldTig  the  affected  locality. 
Thtsc  vesicles,  by  Snoculaiitm  from  ihe  air,  soon  become  pua- 
tubr.  rupture,  and  give  rise  tii  thicks  diriy  yelltjivi^h  crusts, 
ihc  removal  o(  which  is  ircqticntly  altcmk-d  l>y  slighl  haemor- 
rhajg;c-  The  condition  constitutes  a  true  inflammation  of  Che 
»kin.  with  intiltraiion  oi  its  deeper  layers.  Palpntion  rcvcais 
this  (act,  the  integument  feeiing  thick  and  soincw  l»at  stifl  over 
the  entire  affected  area,  this  sensation  diminishing  gradually 
as  ibc  healthy  integument  is  approached.  Where  a  local  cause 
is  the  mo^t  prominent  facior  the  affection  is  unilateral,  but 
where  a  strong  constiiutional  element  is  present  hoth  organs 
are  affected  iis  a  mlc.  When  the  disea^  begin*  upon  the  auri- 
cic  the  JtScction  frequcully  spreads  to  the  canal,  producing 
symptoms  which  will  be  described  later.  Frequently  after 
the  disease  has  persisted  forsome  time  the  superficial  cervical 
lymphatics  are  cnlan:ed. 

In  the  chronic  form  uf  the  disease  the  entire  auricle  may 
be  involved,  cr  only  limited  portions  of  il.  The  part  aflecied 
is  either  of  a  dull  pinkish  colur,  ihc  surface  being  glossy  and 
polished,  aft'Ehongh  the  skin  were  very  thin  and  tightly  drawn, 
or  in  other  cii*cs  the  superficial  epithcliuni  is  cast  oIT  too  nip- 
idly,  coveriu):  the  suri&cc  here  and  there  with  minute  whitish 
crusts  or  scale)-  From  the  eflorta  ol  the  patient  to  relieve  the 
pruritus  these  scales  arc  picked  ofl,  frequently  causing  a  slight 
abrasion  of  the  surface,  and  increasing  ihc  activity  of  the  local 
process.  On  palpation  the  skin  feels  hard  Jeaihery,  and  thick, 
espccwUy  where  the  patient  hassubjectH  il  to  mechanical  irri- 
tation for  the  relief  of  the  iiching.  Over  the  unbroken  surface 
the  thicketied  integument  has  a  peculiar  ^aiooth,  glo»»y  feel. 
De  Rossi*  has  described  a  case  in  which  the  entire  cariilagi* 
nous  framcwoxk  of  the  aunctc  became  necrotic  as  the  result 
of  chronic  ccie ma.  It  seems  pn^bable  that  there  must  have 
been  some  underlying  cause  other  than  ec:eenia,  to  produce 

I  this  destruction  of  tissue. 
Treatment— Our  treatment  should  be  directed  to  the  re- 
niov:tl  of  Ihe  Inc^t  rtciiing  rausc  and  to  the  relief  nf  the  con. 
stitulional  element  of  which  the  disease  is  but  a  local  manifes* 
tatjon,  Hatis  in  the  acute  form  the  dietary  rj[  the  patient  will 
lre<iuenllvnced  correction,  and  the  elimination  of  certain  arti- 
L 
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c[c5  of  food  or  ihc  addition  of  others  will  be  followed  by  sa 
isJactory  response  to  loc:il  a|] plica tioDS>     Diathetic  conditions^' 
must  be  mnoagcd  according  to  general  rule*.     Moderately 
large  doses  of  alkalies,  cither  in  the  form  of  Rcchelle  salts, 
bicarbonate,  acetate,  or  citrate  of  sudtum,  frequently  bring 
nbout  a  favorable  termimition  where  local  treatment  alon 
has  been  useless, 

TuTEiing  to  the  local  measures  to  be  employed,  any  difr 
charge  from  the  meatus  must  receive  proper  aiiention.  as  i 
presence  excites  the  cutaneous  inlihration.  In  the  acute  forni 
our  first  eflt*rls  arc  to  relieve  the  subjective  symptoms,  io 
this  end  cold  applications  in  the  form  of  evaporating  lotions 
are  of  service.  The  ordinary  lead  and  opium  wash  i£  a  favor- 
ite remedy  in  the  iicute  stage,  but  is  disagreeable  on  account 
ol  the  color  ivhich  it  imparls  to  the  skiti,  and  because  of  its 
characLcriM ic  odor.  Such  objections  do  not  apply  to  the  f 
lowing : 

Qt  Liquor  pliimbi  subacetat 3j; 

Bismuthi  subnitrai 3  ss. ; 

Morj.ihin;c gr.  ij  ; 

Glyccrini Ij: 

Aqua:  rosfc q.  5.  ad   Jviij. 

M.     Sig. :  Apply  Jocally  as  a  wet  dressing.    Shake  bdo 
using. 

Instead  of  cold  applications,  better  results  arc  sometimes 
obtained,  especially  where  the  thickening  is  inconsiderable  and 
the  discharge  from  the  surface  profuse,  hv  employing  the  loCJil 
remedy  in  the  form  of  j  powder  rather  than  as  a  solution. 
Here  wc  may  use  the  oxide  of  due,  subnitrate  of  bismuth, 
starch,  lycopodiura,  steanue  of  7inc,  etc.  Where  the  a£fcctioii 
causes  a  most  intense  burning  of  the  skin  an  oleaginous  suU 
stance  is  the  most  desirable  vehicle.  The  following  oinunent 
may  be  used  : 

Q  Bismuth  subritratis 3ij; 

Acid)  bonci 3j; 

Morphine gr.ji 

Unguenii  zinci  oxidi 5  ss. ; 

Pctrolati. q,  6.  ad    jj. 

The  same  emollient  effect  is  obtained  by  employing  the 
fttcaratc  of  zinc  in  combination  with  lioracic  add  and  sub' 
nitrate  of  bismuth,  and  the  oily  vehicle  is  avoided. 
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Owing  to  the  irt-qucncy  with  which  any  condition  attctidcd 
with  an  increased  secretion  leads  to  the  development  oi  an 
aspcrfnilus  within  ihe  i^xtt^rnal  auditory  mciitus,  it  is  adiisa- 
ble  ii  the  disease  continues  for  any  considerable  period  and  io- 
olvrs  iht  [inns  nbout  ihe  orifice  of  ihe  canal,  to  add  salicylic 
id  to  any  oleaginous  [iicjuii^tion  wliicli  may  be  e(Ti|iluyed 
OA  a  local  aj>plicalinti,  furihc  purpose  ol  preventing  ihedevci- 
opmcnt  ol  such  a  parasite.  In  order  to  act  in  this  mantici  the 
salicylic  acid  must  be  preitent  in  the  ointment  in  the  propon 
tion  oi  about  one  and  a  hall  to  two  and  a  hail  per  cent,  a  de- 
gree of  concentration  which  does  ntit  act  as  an  irritant  to  the 
sensitive  cutis.  Eitelber^  "  ha^  employed  an  ointment  of  ere- 
oJin  in  ihc  Klrenglh  oi  about  two  per  cent  with  success. 
Where  crust  formalion  is  a  [jrominenl  feature  of  the  aflection, 
occuffi  when  iHe  acnie  stage  has  passed,  all  fiqncijus  solu- 
tions arc  contraindicalcd.  The  crusts  should  lirst  be  removed 
by  softening  them  with  oUvc  oil  or  va.HcKnc,  after  which  the 
Suriace  may  be  medicated  cither  with  one  of  the  above  oint- 
mcnu  or  with  a  proper  powder.  Salicylic  acid  in  alcohol  in 
the  strength  of  twenty  to  forty  grains  to  the  ounce  may 
occasionally  be  employed,  although  in  my  own  experience 
alcohol  has  proved  of  but  little  service  in  ec:eeni»  of  the 
auricle. 

It  should  be  remembered  thai  iheexposurcuf  thedenuded 
Buriacc  to  the  air  is  undesirable,  and  that  the  affected  parts 
ihould  be  constantly  protected  by  some  non-irritant  or  slightly 
astringent  otnlment,  such  a£  tl^e  oxide  ol  xmc,  cold  cream*  or 
Gimplc  vaseline. 

Nitrate  of  silver  in  a<iueous  solution  has  many  advocates 
as  a  mnedy  f<»r  the  di?^ease.  It  is  customary  in  u^tng  this 
remedy,  to  begia  the  Ireiitmeal  with  a  solution  of  iibout  ten 
grains  1u  the  ounce,  the  ^rren^lh  bcin^  increa-sed  until  Uk-  de- 
sired eSect  is  obtained.  I  have  seen  excellent  rcsulrs  follow 
the  application  ol  such  a  solution,  after  the  thickening  has  been 
reduced,  as  Ihe  stimulating  effect  of  Ihc  astringent  lotion  has- 
tens the  development  of  a  protecting  epiiheliai  layer. 

Where  the  thickening  ol  the  integument  is  marked,  a  con. 
^hion  which  must  exist  when  the  disease  has  persisted  for  any 
hmgthof  time,  it  will  be  imp(jK>^ih]e  lo  effect  a  permanent  cure 
without  relieving  the  affected  area  of  the  serous  infiltration. 
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II  may  be  possible,  without  doing  thii.  to  cause  a  temporary 
Improve mcriL  and  to  succeed  in  causing  tbc  |iafi  to  become 
covered  vfiih  a  chin  layer  at  tupcrbciul  cpttbcliuRi;  as  soon  as 
ibe  uealnicnl  is  dhconlinucd.  however,  the  dIM^asc  will  recur 
in  an  agfgravated  form,  and  where  there  is  much  indtirulion  we 
should  direct  our  attention  to  this  at  once.  For  this  purpose 
the  area  involved  maybe  t  thoroughly  scoured  with  green  soap, 
th«  alkali  which  this  LOiujins  c;iu^i[ig  a  temporary  simulation 
of  the  surfape,  through  which  the  tissues  are  relieved  of  tbe 
ieroi>»  iniiltrnlion,  by  the  free  exudation  of  fluid.  This  process 
owy  be  repeated  every  second  or  tKird  day  until  The  iutcgu- 
mciic  ref^iiis  its  normal  texture,  after  which  the  u5c  ol  cmoU 
lient  and  astringent  applications  will  cause  a  speedy  return  to 
a  norniid  condition,  and  effect  a  permanent  cure.  A  similar 
result  may  tometimes  be  obtained  by  aa  oEntmeni  containing 
chrvturobin,  or  pyriigallic  ;icid,  or  nil  nf  tr^de.  The  ;)nimoni. 
Vted  HtrrciirialointmcEiI  also  serves  a  similar  purpose.  My  tjest 
iCftulU  ill  thi»  class  at  cases  have  been  obLiiiied  by  employing 
the  tectum  cnnthnridis,  which  qjickly  relieves  the  engorge- 
uwu\  ol  tlic  deeper  U>'crsoi  the  integument*  while  at  the  same 
time  the  intense  pruritus  is  alleviated.  ConfHJdenibte  care  is 
|u  bf  cxorcifted  in  applying  this  remedy,  since  if  it  is  used  in 
lim  Ufife  quantities  the  surface  may  be  blistered  and  the  pa^ 
ttritt  bp  subjected  to  considerable.- discomfort.  The  acetum 
MnUKiihll^  h  to  be  applied  To  the  alTected  arens  by  means  of 
a  fhtHiiii  mop,  the  parts  bciiig^  first  lightly  brushed  with  the 
ftoliilion  and  Ihe  application  repeated  on  the  following  day  if 
tMi  rl)rL-t  hat  been  produced.    As  a  result  of  the  application 

III  (hi*  remedy  a  free  serous  transudation  iake%  pince,  and  soon 
\hv  inirii  become  covered  vrith  a  normal  epithelium,  the  ex* 
udod  ••'HUH  drying  upon  the  surface  in  the  form  of  a  thin  yel- 
hiAl<)i('ruMH  wl»ich  can  either  be  removed  with  the  aid  of  the 
l^tFiVpi  on  the  second  day,  fir,  if  left  to  Itself,  will  l>eamie  dis- 
iMlt^U'^^^'^^'  ^^'^  exfoliate  as  a  thin,  scaly  desquamation.  If  the 
ft^itinn  nf  the  canlUaridcs  is  too  vigorous  the  application  of 
i^niin  iiltni;inou4  preparation  for  twenty-four  hours  will  ro 
tlihV»  M  dihcnmfort*  The  application  of  the  canthnrides  may 
W  M<pP4b*«i  At  fre<iuent  intervals  until  tl)C  infiltration  has  en- 
ItifilV  iliMppoared, 

\Vii  xhould  add,  in  closing,  that  constitutional  medication 
Iknd  k****^l  oppllcntions  must  f^o  hand  in  hand  iti  combating 
MlV  Aflvi^lfon  under  consideration. 
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Pemphi^s. — This  ia  a  aomcwliat  rare  cutaneous  disease, 
bill  i^  ocuisionallv  observed,  [ts  characteristic  appearance 
differs  in  no  way  from  pemphigus  developing  upon  oihcr 
portions  ol  the  body.  The  condition  manifests  itselt  in  the 
formaiion  of  large  bleb«  filled  wiih  a  clear  serous  fluid.  Al- 
though The  fuvoriic  site  lor  the  development  upon  ihc  auricle 
is  the  marj^in  of  the  hcUi  and  the  lobule,  it  ii  occa*!fJnalIy 
found  in  other  Miuattuns. 

Prom  local  tidcction*  this  scnius  fluid  may  become  luibid, 
but  it  is  rarely  purulent*  The  bulla:  rupture  spontaneously 
at  the  end  of  a  lew  days,  and  if  the  walk  are  not  destroyed, 
protect  ihc  dcrudcd  rtrca  which  they  cover,  nnd  are  subse- 
quently cast  ofl  in  the  form  of  scales,  their  former  site  beinfj 
marked  by  a  slight  rednett  of  the  integumert.  On  the  other 
hand.  U  the  sac  is  cniirely  destroyed  an  eroded  surface  is 
left.  Thii  !ieldoin  per-iisl*  Un  any  length  of  time,  lH"tr*miiiig 
rapidly  dry,  the  intrgximcnt  remaining  slightly  reddened  m 
this  situation,  No  pain  attends  these  local  manifcsTatioiis*  and 
the  disease  is  of  importance  simply  on  account  of  the  fact  that 
the  patient  is  ordinarily  afflicted  by  several  successive  crops 
of  bulUe,  which  arc  a  source  of  annoyance  because  of  the  dis- 
figurement. 

The  best  results  are  obtained  by  puncturing  the  thin  en- 
velope which  incloses  the  fluid,  and  coating  (he  collapsed  sac 
wiih  a  hycr  of  lleiibic  collndion  to  protect  the  surface  be- 
neath. The  internal  use  of  aritenic  15  the  best  prophylactic 
measure  against  recurrence. 

Herpes. — This  condition  is  extremely  rare,  althoti^h  a 
search  through  otological  literature  furnisher  us  with  c;uitc  a 
number  of  instances  of  the  affection.  The  disease  is  essen- 
liaUr  the  *ame  as  herpes  zoster,  differing  from  li  only  in  the 
loctlilv  of  the  cuinnt^nuic  manife.>tlation.  Netirofii:  ^ubjc-cts 
arc  particularly  predisposed  to  the  affection,  although  it  oc- 
casionjilly  attack%  those  in  perfect  health.  Iiidiscrciit^ns  in 
diet,  faulty  assimilation,  and  improper  and  ini^ufficient  food 
may  be  mentioned  among  Ihr  other  prcdi?ipofiing  causes-  As 
an  excelling  cause,  exposure  to  cold  is  the  most  important ; 
while  in  a  case  reported  by  ChatelHer  •  (t  waa  cau^^ed  by  local 
irritation.  The  particular  pathningiial  condition  is  obscure, 
but  protiflibly  consists  in  a  neuritis  of  the  trophic  nerves  which 
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supply  the  p;irts  iovolvcd.  These  arc  the  auHculari^t  magnum 
ai)d  the  auriculo- temporal,  the  tortncr  coming  Irom  the  ccrvi- 
cal  plexus,  the  latter  irom  the  third  branch  of  the  triFEc^minus.^ 

The  oEisut  <)i  the  iilTcctioii  u  comitionly  marked  br  severe 
cODStittilionaldifiturbAnce,  such;it  nn^ccL-leniiion  i>l  the  pulse, 
an  elcvatiim  of  the  tempcratwrt',  varyinjif  in  degree  Irom  loo' 
to  I03*  l^ihr.  or  even  103*  Fiihr.,  hf*jidj('hr-,  Jtml  a  fctlirig  vi 
general  Usnitudc,  The  characTerisiic  subjective  evidence  is 
the  intense  neuralgic  pain,  which  may  be  confined  lo  the  cir 
or  nwy  sprcnd  over  the  entire  side  of  the  Jace,  (olUswing  the 
gent-rai  area  oi  dialribuliongJ  the  nerves  involved,  ^ince  the 
pain  may  precede  the  eruption  by  several  days,  the  eicact  diag- 
nobis  is  often  difficult.  When  the  eruption  a|>pearfl^,  we  find 
the  portion  of  the  auricle  involved  covered  with  groups  ot 
vcfiicles  which  rise  fn^m  a  redt^ish  li^ute  ;ind  ;ljc  filled  with 
clear  Hcrum.  OccasLunally  thi^y  contrsce  and  form  u  bullous^H 
eruption.  The  anterior  surface  of  the  auricle  b  generally  ^^ 
the  region  attacked,  although  in  a  case  reported  byOrcen* 
the  posterior  surtace  was  involved.  The  manilcfitation  i* 
ordinarily  unilatenil,  but  WaKcahaliscr  +  observed  an  instance 
in  which  it  was  bibteral.  Although  usually  confined  to  the 
auricle,  the  affection  may  spread  to  ihe  canal  A  few  days 
afier  their  appearance  ilie  vehicle*  rupture,  their  envehipc 
becontrs  dry  and  h  rani  nif  in  (he  form  of  ininnic  scairs,  Icav. 
iitg  the  iatcgumciU  beneath  of  a  some  tv hat  reddened  or  brown- 
ish hue. 

In  cachectic  individuals  superficial  ulceration  may  persist 
(or  a  considerable  time  over  the  site  of  the  vesicles-  The 
con&iitutional  symptoms,  which  have  been  so  marked  before 
the  ve:siclcs  appear,  usually  ;ibate  when  the  eruption  becomes 
well  marked,  although  this  is  not  an  invariable  rule,  and  the 
gcrirnd  syinpTotns  may  per^^L  for  a  long  period  aflei  ihc^lcHral 
legion  has  cniirely  di?iappearcd. 

Since  diathetic  conditions  arc  a  prominent  causative  factor, 
the  padeit  seldom  escapes  with  a  5inf:le  attack  of  the  di^ 
ease,  a  second  or  third  recurrence  being  the  rule. 

Treatment.^ Measures  directed  toward  the  relief  o(  the 
condiiion  divide  themselves  into  those  for  the  control  of  the 
con^tittitional  symptoms  and  those  for  the  relfef  of  the  local 
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lajiifesUtions.  Our  first  mensureshould  bca  ihnrougli  de^tti^- 
jn^of  the  alimentary  CADol  bva  brisk  saline  pur^c,  tlicdieiaiy 
ol  the  patient  being  at  the  same  lime  restricted  so  as  to  cm* 
brace  only  the  simplest  nrticles  of  food.  When  the  fcbnie 
movement  ts  prominent  ihe  ordinary  antipyretics,  such  as 
antitebHu,  anripyrin,  or  phenacetin,  should  be  administered, 
thr  U«t-namcd  Hnijy  exerting  a  iavorablr  influL^nce  upon  the 
neuralgic  jsiin.  When  the  pain  is  t>i  unusual  severity,  auDniiia 
in  dootes  ol  one  live  hundredth  of  a.  gr;tin,  repciir<l  every 
hour  for  three  or  (our  doses  until  the  con^iitutiiinal  effects  of 
the  dru£  arc  fcitp  after  which  the  interval  should  l>c  incrcu»cd 
to  every  three  or  lour  hours,  can  be  rciicd  upon  to  give  rc- 
lid^  Before  the  appearance  of  the  eruption,  cold  applications 
Are  ^tefuL.  Iced  clothi^,  the  aural  ice  bag*  or  a  cold  lead- 
and-opiiim  lotion  may  be  employed  lor  this  purpose.  The 
vesiclesarc  best  treated  by  diistlnf^  ihem  with  a.  bland  powder 
!u  prevent  ibcir  eiirly  nipJiirr.  iind  where  they  are  Ciinfluenl 
they  may  be  coated  with  collodion,  for  the  same  purpose, 

H  the  veMclc!i  arc  infrcted  and  the  serous  Utiid  became?* 
purulent,  their  convents  should  be  evacuated  by  means  of 
a  5mall  knife,  and  the  exposed  area  be  dusted  with  iodo- 
form, iodol.  dermafol,  or  touched  lightly  with  a  solution  of 
nilraCc  of  silver  to  hasten  the  reparative  process.  An  emolli- 
ent ointment  coniainJn^  morphine  or  opium  is  occasionally  of 
vahie.  It  h:i*  heen  nn^ge'ited,  a*  a  niiioua)  means  of  con- 
trolling  ihe  disease,  that  a»nntt'r-irrilailon,  by  mrans  of  the 
actual  cauieiy  or  by  veiicants,  be  employed  over  the  trunk 
of  the  nerve  involved,  hut  litllc  mic:cc^<  ha^  filtcndcd  this 
meinod  of  Treatment,  liegarding  the  subcutaneous  injection 
of  morphine  over  the  afiectcd  nerve,  it  should  be  remembered 
IhM  disfigurement  occasionallv  follows  the  use  of  the  hypo- 
dermic needle,  and  it  seems  that  thf  a<ivaniyges  are  nut  Kuf- 
fieieni  to  warrant  the  physician  urj^inp  this  plan  of  treat. 
m<"ni. 

Syphilis. — Any  syphilitic  lesion  may  appear  upon  the  pin- 
na, alihoujcb  a  ctitancous  manilestation  of  this  constitutional 
diwasc  {sof  rare  occurrence  in  the  region  under  consideration. 
ZOcker*  has  reported  an  instance  in  which  the  initial  lcsii>n 
wa«  Stunted  upon  the  tr^efus,  the  part  being  of  a  dark-pur- 
plub  color,  and  swollen  to  twice  the  natural  siie.    Thcrr  was 
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concomitant  enlargement  of  the  submaxillary  aad  parotiti 
gflandsH 

The  erythematous  syphiloderm  undoubtedly  attacks  the 
auricle  but.  since  it  causes  no  symptoms  10  call  attention  to 
its  presence,  ii  usually  overlooked.  Tht  macular  eruption 
i£  more  frequently  ubservcd  on  account  of  the  distinciivc 
appearance  to  which  it  t?ives  rlic.  Occasionally  h  spreads 
into  the  caiuil,  fur  a.  considerable  *iUtatice,  According  Xo 
Taylor,"  those  parts  supported  by  cartilage  arc  more  trc- 
qucntly  attacked.  The  papular  syphilidc  is  of  interest  clucHy 
on  account  ot  the  superl^ctal  ulcerations  to  which  tt  occa- 
sionally g;ive^  rise.  In  att  Instance  under  my  own  ob&cr* 
vaijon  such  an  ulceration  had  developed  at  the  junction 
of  the  lobule  with  ihe  integumentj  ju^l  below  the  niastoid. 
The  erosion  was  sharply  defined,  the  surbcc  only  slightly 
depressed,  and  bni  a  slif.'hi  areola  was  prescnL  The  appear- 
ance resembled  an  intertrigo  so  closely  that  an  exact  diag- 
nosis was  made  only  upon  the  failure  of  the  erosion  to  clear 
up  under  ordinary  local  trciitment^  and  its  prompt  disappear^ 
ance  upon  specific  medication. 

A  specilic  eruption  of  a  tubercular  character  is  occasion- 
ally observed-  'I'he  ulcerated  areas  arc  covered  by  large 
crusts,  upon  the  removal  of  which  the  outline  of  the  affected 
portion  is  seen  to  be  sharply  defined.  Either  the  anterior  or 
the  posterior  surface  of  the  external  ear  may  be  attacked.  A 
correct  diagnosis  is  possible  by  bearing  in  mind  the  sharplj 
denned  outline  of  the  specific  ulceration,  its  reddish  color  in 
contradistinction  from  the  irregular  grayish-white  color  of 
tubercular  or  lupoid  ulceration,  its  slightly  depressed  surface, 
which  is  comparatively  smooth,  in  contradistinction  to  the 
nodular  ;ippffiir3nce  observed  in  the  a-fTections  jus!  named,  and 
the  history  of  an  antecedent  Sf^ccific  infention. 

The  appeariincc  of  a  gummy  tumor  in  the  external  car  is 
one  ol  the  rarest  manifestations  ol  the  constitutional  poisoo. 
Baratouxl- has  reported  an  instance  in  which  the  infiltration 
was  multiple.  The  deposit  presents  as  a  hard,  smooth  tumor, 
of  a  deepred  color,  and  in  the  early  stages  docs  not  fluctuate 
upon  prilpaiion.  At  a  later  period  the  centre  of  the  mass  be- 
comes necrotic,  the  disintegrated  tissue  finally  breaking  down 


*Gied  b^  Ropp.  Joumil  nf  LdUhnui  and  iicniio-Uriauy  Discuet,  QtA^  t%^u 
t  Cilcd  by  Kupis  /iv.  n't 
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to  form  pus,  which  is  evacuated  ^^pomaneously.  imlcss  pre- 
vented by  iht'  in&litiilron  of  surgical  mraiutts,  VVheri  led  IQ 
iLscIf  the  Local  recrods  results  In  the  (leveli?pircnt  of  a  deep 
ulcer. 

Treatment. — The  treatment  of  specific  lesions  of  the  auri- 
cle corresponds  to  that  of  similar  conditions  in  other  portions 
of  the  bocJy.  If  a  gjummaio^js  deposit  is  found  before  disin- 
tegr&iion  has  begun,  an  effort  should  be  made  I0  cause  its 
abM>rpt{ori,  although  this  at  first  may  seem  hopeless. 

Whrrr  ultrralion  h^s  taken  pbcrr  bcforcthe  patif.*nr  comes 
under  obscrvaliuii,  large  doses  ni  ihc  iodide  of  pofa&^iitiii 
should  be  at  once  administered,  and  for  a  time  local  tre^t- 
mctH  should  consist  simply  in  keeping  the  parts  clean,  since 
the  reparative  process  wiiich  this  drug  institutes,  frequently 
preserve:S  tiuues  which  seem  so  disintegrated  that  the  surgeon 
would  have  no  hope  of  savincf  thcmn  After  the  internal  mcd- 
icaiion  has  been  persisted  in  for  a  short  time,  a«id  its  antag- 
onistic action  on  the  constitutional  infection  is  observed  in 
the  tilccniticiOH  we  vboiilJ  no  longer  hesitate  tn  rcmnvr  all 
lliose  portions  which  arc  manifestly  beyond  repair.  The  s[;arp 
spoon  is  to  be  called  into  requisition,  and  all  suUened  tissue 
thoroughly  scraped  away.  The  dressing  is  carried  out  upon 
general  surgical  principles. 

Lupus  Er7theinacosus. — ThiK  affection  us^ually  attacks  the 
auricle  secondarily,  some  other  portion  of  the  (ace  being  ihe 
starting  point.  Ai  first  it  presents  as  a  sharply  denned  red- 
dened arrH,  slightly  elevated  above  the  suiface  of  the  skin, 
over  which  it  soon  spreads  in  all  directions-  The  integument 
involved  becomes  thick,  injected,  and  separated  from  the  nor- 
mal cutis  by  a  rather  sharp  line  of  demarcation.  The  surlacc 
is  frequently  traversed  by  minute  veins.  Owing  10  the  in- 
IcricrcDCC  with  rhc  blood  supply,  the  superficial  epithelium  i^ 
thrown  o(f  more  rapidly  than  under  normal  conditions,  giviiij^ 
the  surface  a  glazed  appearance.  As  the  disease  encroiichL-* 
more  and  more  upon  the  healthy  inrcgument,  its  starting' 
point  becomes  somewhat  depressed  and  of  a  lighter  color, 
owing  to  the  gradual  sclerosis  of  the  inhltrated  tissue-  The 
dishifurcment  constitutes  the  entire  mconvcniencc  which  the 
affection  entails,  there  being  no  pain,  pruritus,  or  perversion 
ol  sensation,  .'Mihovigh  usually  unilateral,  I  remember  one 
instance  in  which  the  entire  face,  including  both  auricles,  was 
involved- 
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A  mi^iakcr  in  diagnosis  is  pracCicaDy  impossible,  altlioiig^h 
to  a  ccrlain  extent  the  disease  resembles  rczertia.  In  ttie  lat- 
ter aficction  tbc  intense  pruritus,  the  presence  of  some  Local 
cxcilin£f  cause,  the  brighter  color  of  the  nHcctcd  part,  and 
the  mfiiat  surface,  together  witli  the  more  rapid  pro^res4, 
will  usii^iUy  render  a  difFerentlEkl  diagnosis  easy. 

Treatment- — Locally  we  may  employ  vitjorous  friction 
with  A  siniii^  ;»lkaUnt'  soap  tu  rclievt:  the  infilitation,  after 
which  nn  astringrtnt  or  soothing  ointment  may  be  applied, 
AntiThcr  plaa  is  to  employ  countCPirritaiiou  in  the  form  oi 
tincture  oE  iodine.  An  oiiitcncnt  containing:  either  iodine  and 
iodide  of  potassium  or  pyrogailic  acid  in  the  strength  ol  from 
one  to  lour  per  cent  is  also  valuable. 

In  the  severe  cases,  the  gal vano- cautery,  the  curette,  or 
evcrn  the  kni(e  may  be  employed,  although  as  a  rule  these 
vigorous  measures  :ire  mit  followed  by  saiisfactory  rr^sults. 

Lupus  Vulgaris, —  Derma lological  literature  teaches  us 
that  this  IS  one  of  the  rarer  cutaneous  afTectioiis,  and  its  loco* 
lion  in  the  external  ear  is  still  more  unusual.  In  the  early 
su^cs  wc  lind  upon  some  portion  oi  the  auricle  one  or  more 
small  hard  nodules  which  cause  a  slight  sensation  oi  Itching ; 
the  efforts  of  thi;;  patient  to  relieve  this  abnidc  the  surl^ice  of 
the  elevation,  ivhich  soon  becomes  covered  with  a  brownish 
crust.  As  ihe  diM^ase  advances  the  infiltrated  areas  increase 
in  size  and  number.  Those  which  ajipear  subsccjurntly  un- 
dergo ilic  same  changes  already  dcsciibcd  as  characteristic 
of  the  original  deposit. 

The  progress  of  t^e  affection  is  slow  but  steady.  The  ero- 
sion of  the  surface  graduallv  becomes  deeper  ftikd  constitutes 
a  true  ulceration,  the  areas  of  local  necrosis  being  almost  im- 
mediniely  covered  by  brownish  crusts  which  do  not  separate 
sponiancously.  When  the  crusts  aie  removed  artificially  the 
nlrfr  »pp»irx  hut  slightly  depressed,  its  margins  are  poorly 
dctiiiL'd,  ihrrc  fs  no  areola,  its  l)ou[idaries  merging  imperccp* 
lihly  into  the  normal  integument.  Still  later  there  seems  to 
be  an  effort  at  spontaneous  cicatrization,  which  results  in  con* 
sidcrriblc  dclormity  due  to  a  shrinking  of  the  cica;riv.  The 
affection  does  nut  cease  spontaneously,  and  will  almost  surely 
involve  ihtf  entire  auricle  unless  checked  by  local  measures. 

Treatment- — When  first  seen,  it  is  our  duly  to  remove  the 
involved  are-a  as  completely  as  possible,  provided  the  dise-ase 
is  in  its  earliest  stage  and  limited  in  extent.     In  many  cases 
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the  complete  excision  of  the  infiltrated  portion  of  the  auricle 
is  the  simplest  and  best  measure-  Another  method  is  to  thor- 
oughly curette  away  the  deposit  with  a  sharp  spoon»  care 
being  taken  that  the  healthy  tissue  immediately  surrounding 
the  deposit  is  encroached  upon.  The  curettement  should  be 
followed  by  the  application  of  some  chemical  agent,  lactic  acid 
being  probably  the  best.  This  should  be  used  in  concentrated 
solution,  and  should  be  thoroughly  rubbed  into  the  tissues- 
From  the  fact  that  the  canal,  and  even  the  middle  ear.  tnay  be 
attacked  if  the  progress  in  the  auricle  is  not  checked,  the 
surgeon  is  fully  justified  in  excising  the  entire  auricle  if  this 
is  so  infiltrated  as  to  permit  of  no  other  means  of  eradicating 
the  disease. 


CHAPTER    VI  tl. 


TTJFl-AMMATORV   AFFFCTIONS  OF  THE  AURICLR. 

Pencbondritts.  Wc  have  already  described  an  inftamn»- 
lory  contliTion  o(  the  cartilaginous  Jrametvork  oi  the  cxttTnal 
f-AT  following  an  injury  to  the  part.  Occasionally  such  a  coi>- 
dition  is  met  with  as  an  idiopathic  affeciion,  or  is  a  complka^ 
tittn  of  an  acute  inflammiition  of  the  rxtern;il  ;xii(lifcirv  mmtus. 
The  particular  part  oi  the  auricle  affcct::d  will  depend  largely 
upon  the  locality  occupied  by  the  inflammatory  process  in  the 

cxtcrnDl  atidiiory  meatus,  the  dls- 
i."nse  spreading  by  contiguity  ot 
Mruclure.  when  depending  ttf>on 
iuch  a  cause. 

The  symptoms  to  which  the 
disease  gives  rise  arc  a  feeling  oi 
heat  in  ihc  external  ear,  quicklr 
followed  by  severe  pain,  Tbc 
auricle  soon  bCj^ns  to  iDcrcase 
in  size,  while  over  the  affected 
area  the  slcin  i»;  of  a  bright  red 
hue,  due  to  an  increased  arterial 
vascularity.  As  the  dlsea^  ad- 
vances the  part  becomes  more 
^nd  more  snrollcn.  and  the  nor- 
mal outline  of  the  auricle  entire- 
ly di^iappears.  This  is  due  to  an 
effusion  of  fluid  between  the  car- 
tilage and  peHchordrium,  dis^ 
meeting  thi^  )n$jl  named  structure 
from  the  underlying  cartilage.  The  fluid  is  at  first  semus, 
but  quickly  becomes  purulent*  The  deformity  varies  con* 
sidcrably.  according  to  the  particular  area  involved.  Where 
the  inflammatory  condition  within  the  meatus  involves  the 
anterior  wall,  the  tragus  alone  is  the  part  usually  affected. 


F]c.  7t  — Iirfofjnny  fttlloMng  jwn. 
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while  it  the  circumscribed  infl.irnmntory  process  is  situated 
upon  the  posterior  or  superior  walis  of  the  canaU  Ihtr  peri- 
chondritis U  ikpt  to  be  exleni«ive,  and  is  accompanied  by 
mnrkcd  deformiiy.  H  unrelieved  by  thcnpcutic  measures 
ihe  fiLtid  is  evacuated  spontaneously.  In  such  an  cvcni 
ftevrnil  sinuses  appear  either  tipun  r}ie  anteiior  ur  poMtfrifjr 
surface  of  the  pinna,  nnd  dose  spontaneously  only  after  a 
prolonged  period.  A  high  degree  of  deformity  is  the  usual 
result  in  those  c;Lses  ^vhich  arc  allowed  to  progress  without 
Studies!  interference  (Fig.  7^^ 

TreatmcoL  — The  treatment  of  the  condition  is  ideniical 
with  that  advocated  in  considering  perichondritis  due  to 
traumatic  causes,  with  ihe  exception  that  ,ispir-iimn  oi  the 
fluid  is  not  adnussible,  siiicr  its  puridc^ni  character  precludes 
the  powsi^Jilily  of  m  favonhle  result.  In  the  severe  cases 
the  procedure  advocated  by  Gruening*  oJ  "  throjgh-and- 
throui^h "  drainage  is  probably  the  moi^t  advisable  plan 
oi  treatment.  This  consists  in  thoroughly  opening  the  ab- 
scess by  means  ol  incisions  which  pass  completely  tiirough 
the  4^ut>itance  of  the  auricle  from  the  anterior  to  the  pos- 
terior surface,  strips  of  iodtifomi  gauze  being  subsequently 
p»sed  through  the  openings  thus  made.  In  :i  ( a^c  under  ihe 
care  of  ihe  author  the  tragus  was  the  pari  involved,  and  a 
rapid  cure  followed  free  inciuon,  with  a  thorough  curetting 
o!  the  cavity. 

Erysipclsa. — This  affection  occurs  ns  a  complication  of 
facial  orysipelaSi  and  requires  no  special  consideration  either 
wt  regard*  die  clinical  c^une  which  it  runs,  or  the  treaimcnt 
Uj  be  infliluted  for  its  relicf- 

Absccss. — An  abscess  of  the  auricle  involving  its  cartilngi- 
nou-1  piirtiiin  conMitute?*  in  realify  a  perichondritis  ft  con- 
dilton  which  has  already  been  described  in  detail*  Occasion- 
ally wc  meet  with  a  locallEed  collection  ol  pus  in  that  portion 
ol  the  auricle  ooni^isf ing  of  hbrous  and  fatty  tL:(sue — the  lobule. 
Most  Irequentiy  the  alTection  depends  upon  a  local  infection, 
either  from  an  earring  or  following  the  operation  of  piercing 
ih«  ears.  Evacuation  of  the  abscess  by  icicision  is  followed 
by  cr^mplelr  and  rapid  recovery- 

Occa&ionally  we  find  »  super ficial  abscess  in  other  portions 
of  ihc  auricle*  the  cartilaginou,<i  framework  l>cing  uninvolvcd; 

*  AkIuva  uf  Oiotof^,  ra],  xin.  p-  33. 
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thcrse  constitute  really  retention  cyfits*  and  ztrc  caused  by  the 
blocking  up  of  the  orifice  of  a  sebaceous  lollicltr  with  sub> 
sequent  disinltrgration  oi  the  r*?!ained  spcrelicm.  In  ihe  early 
stages,  when  the  condition  is  one  of  retenlJon  only,  removal 
of  iht  obsirutliiin  i%  n\\  ihat  U  necessary.  After  decEun|Kj»* 
tion  has  taken  place,  however,  the  proper  procedure  is  to  in- 
cise the  tumor  Ircely.  alter  which  the  lining  membrane  is  \o 
be  dissected  out  or  thoroughly  curetted,  to  prevent  recur- 
rence. 

Othaematoma  iFig.  ^^^--A  transudation  of  sanguiiicous 
fluid  beneath  the  perichondrium  is  frequently  met  with  as  the 
refiult  of  an  injury.     Occurring,  however,  without  the  history 

o(  irauRiatism.  the  origin  of  the 
condition  had  been  a  matter  of  no 
little  speculation.  While  harnva- 
tomn  auris  is  frequently  met  with 
amon;^  the  infi^me*  numerous  au- 
thentic reports  are  found  in  wliich 
the  affeclion  has  occurred  sponta- 
neously, in  persons  of  perfectly 
sound  mind.  Age  f^ecins  to  exeit 
but  little  causative  influence.  Weil  * 
having  reported  a  case  occurring 
at  the  age  of  hfteen  months. 

The  condition  is  present  tjsu- 
ally  upon  one  side  only,  although 
in  a  case  reported  by  Brunnert 
its  occurrence  ujwn  one  side  was 
followed,  a  year  later,  by  a  similar 
condition  in  the  opposite  organ. 
From  the  fact  that  it  has  been  frequently  observed  amon^ 
the  insane  it  is  possible  that  some  intracranial  lesion  may  be 
responsible  for  its  occurrence.  The  investigations  of  Brown- 
Sdquard}  would  add  weight  to  this  view,  since  they  show 
that  seciion  oi  the  rcstitorm  bodies  in  dogs  will  produce  the 
local  lesion  in  que^non.  It  is  qniie  probable  that  in  many 
case^  an  injurv  which  has  been  entirely  forgotten  ix  the  rr^l 
cause  of  the  pathological  condition*     Flesch  '  believes  that 


¥f-j,  ja-'-Uih.rmfllomii. 
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certain  variations  in  ihc  structure  of  the  auricular  carttlaices 
predispose  to  the  extravasaUoii  of  blood,  but  advances  no 
ihCTtry  as  lo  the  cauw  ui  tht  anomalous  struclure  oJ  the  car- 
tilage. U  ain  only  br  s:jui,  ihertlore,  thai  the  »rliolo^ica1 
factor  in  a  iJiojjoriiou  oi  Ihc  cases  is  still  uusolvtd. 

The  afTcction  cimsisls  essentially  in  ah  elusion  oi  blood, 
which  separates  the  perkhondriiim  Irom  the  cnrtiUgc.  Oc* 
casionaily  wc  find,  on  examining  the  walls  of  ihe  cavity,  that 
(mall  p[ate«  uf  airtilage  have  been  forcibly  torn  from  the 
framework  of  ihe  auricle  during  tht;  process  uf  ex  Ira  vagal  ion. 
The  tumefaction  appears,  as  a  rule,  somevihai  suddenly,  li 
m^y  be  precluded  by  a  feeling  of  burning;  or  pruritus,  but  usu- 
ally there  arc  no  prcKlromal  symptoms-  The  iintcrior  surface 
of  the  auricle  is  usually  involved  to  a  greater  or  less  extent, 
and  the  obliteration  ol  the  normal  outline  is  correspondingly 
complete.  J  he  integument  covering  the  tumor  is  cither 
normal  in  color  or,  if  the  effusion  i^  large  in  amount,  may  ap- 
pear pale  on  account  oi  the  pressure. 

After  its  appearance,  the  effusion  may  disappear  spon- 
taneously, or  It  may  be  evaaiaierl  by  spontaneous  rupture, 
or  the;  ciinlent^A  of  ihf-  cy\i  iiuiy  suppurate,  AliTRirptinn  i^  ^o 
uncommon  that  v^c  should  never  wait  for  its  occurrence. 
ivhiJe  il  i>  jtrohablc  thui  triiumalism  is  responsible  for  the 
spontaneous  cvacuntion  of  the  fluid  in  most  cases,  whether 
this  <>ccurs  with  or  without  suppuration. 

Treatment  — The  treatment  vanes  according  to  the  size 
of  the  tumor  and  nature  of  its  contents,  whether  this  consis^ts 
of  blood  alone  or  whether  purulent  infection  has  already  oc- 
curred. 

When  there  are  evidences  of  pus  formation  free  cvjitna- 
lion  «h<nild  l»e  at  nnce  icHortcd  to.  the  case  being  treated  as 
unc  of  simple  pciichondnlis- 

Whcrc  the  tumor  is  small  and  ol  recent  occurrence,  simple 
prcMure  by  means  of  a  compress  held  hrmly  in  place  by  a 
roller  bandage  should  hr^t  be  tried.  This  method,  combined 
with  systematic  massage  oi  the  auricle,  is  valualjle  ir  many 
instances.  In  lumon  of  large  size  resort  may  br  h;id  to 
3Ui|i)nttii>nH  folhiwed  by  the  coulpre^^,  t^uudage*  and  mavSsage- 
Where  the  effusion  h  of  such  proportions  as  to  cause  consid- 
erable tension  of  the  overlying  tissues,  evacuation  by  Irec 
jnciiioD  is  the  moat  advisiable  procedure,  the  cavity  being 
oftenrard  thoroughly  curetted  to  remove  all  necrotic  tissue 
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and  to  favor  a  rapid  obliteration  of  the  space  by  granulation 
and  adhesion.  Aitcr  tlius  iliorouji^hly  removing  the  contents 
of  the  cyst  the  wound  shoiitd  be  packed  firmly  wiih  iodoform 
gauze,  and  subsequently  m.nnajjed  according  to  the  rules  oJ 
geneiat  surgery- 
It  should  alvvays  be  remembered  that  in  tlic  severe  cases 
considerable  deformity  of  the  auricle  may  follow,  and  ilic 
patient  should  be  warned  accordingly. 

Thickening  of  tbe  Lobule^^This  condition  eotisists  of  a 
hyi)ertrophv  both  of  the  connective  tJBfiuc  forming  the  frame- 
work of  the  lobule  and  of  the  glandular  iiructure*  of  the  re- 
gion, as  the  resuU  of  a  chronic  inftummatory  process.  The 
moat  frecjuenl  cause  of  the  aflcction  is  mechanical  irritation, 
occasioned  by  the  wearing  of  a  ring  m  the  ear.  ihr  inargirH 
of  the  artiticial  opening  through  which  this  is  passed  instead 
of  cicatrinng  and  becoming  covered  with  normal  cpitheHutn 
remainirii;  denuded,  and  thus  afford  an  avenue  for  the  entrance 
of  iniectiouji  gcrms^  Some  metals  are  easily  acted  upon  by 
moist  air,  and  arc  particularly  prone  to  cause  such  a  condi- 
tion,  the  products  nf  their  oitidaiion  destroying  the  newly 
formed  epilhelfal  cells  and  leading  to  ll^e  re.Milt  alH>vtf  given, 
When  this  process  has  continued  for  some  length  of  time  the 
pendent  portion  of  the  auncle  becomes  elongated*  thickened, 
tender  to  the  touch,  and  in  some  cases  the  seat  of  spontaneous 
pQin,  The  chief  annoyance  to  which  it  gives  rlsPf  however, 
is  ihe<ieformity-  Occasionally  the  lodgment  of  more  virulent 
b:icTeria  upon  this  denuded  surface  produces  *mall  abscesses. 
Treatment. — The  trcjtment  of  the  condition  is  simple, 
and  consists  first  in  the  removal  of  the  local  cause.  If  the 
deftirmily  has  reached  a  high  degree  a  plastic  operation  inaj' 
become  necessary  for  the  removal  of  the  superabundant  tissue. 
Ossification,— Curiously  enough,  this  condilion  h  cxcced- 
inely  rare,  althouj^h  several  instances  have  been  mentioned  in 
otological  literature.  The  causes  which  may  be  considered 
to  be  active  in  its  production  seem  to  be  malnutrition*  severe 
local  inftammafion,  or  somrr  profound  disfurb^tnce  of  the  cir- 
culation of  the  part,  such  as  cK[i<ksure  tn  intense  cold.  When 
of^euus  lissLie  has  once  been  deposited,  (he  recoguiliun  of 
the  a^cction  is  exceedingly  simple.  The  auricle  becomes 
stifl.  inflcxiblCp  and  boardlike  to  the  touch.  The  ossification 
may  be  limited  either  to  si  sm^ll  area  or  may  involve  a  con- 
siderable portion  of  the  orgaOn 
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In  a  ca«  reported  l>y  LSnsniayer*  ihc  \ymy  deposit  ex- 
tended inlo  the  Hoor  ol  the  cs.uii].  The  heiix,  scaphoid  iossa. 
and  antihclix  arc  the  regions  most  frequently  affected,  and  the 
conditic>n  may  be  present  upon  one  or  both  sides,  Reliel  is 
dcmsncied  both  on  iiccount  of  the  deformity  :ind  aUo  bcc:iu£e 
of  the  p:iin  which  any  pressure  upon  the  ripid  organ  causes, 
aa  -Ahi-n  ihe  [jattent  aiicmpts  rn  lie  upon  ilie  allecied  side. 

Treatment. — The  treatment  cmisisls  in  a  removal  oi  the 
abnormal  deposit  where  this  is  of  limited  extent.  Where  a 
large  part  of  the  aunctc  is  involved  ampulatii^n  of  the  entire 
orgftn  is  justiHablc. 

Gaogrcoe,— Complete  necrosis  of  the  lii^sues  making  up 
the  framework  and  coverinjjs  of  the  external  ear  is  occasion- 
allv  met  with  in  eases  which  have  not  been  subjected  to  any 
severe  traumatism.  A  marked  jfeneral  cachectic  condiiion, 
followlTig  iin  ;icule  ilhie-ss  which  has  lowered  the  vitality  oi 
the  patient  grc;itly»  or  such  as  may  be  occasioned  by  sonic 
prolonged  suppurative  process  accompanied  by  bony  necro- 
sis, frequently  acts  a?  a  predisposing  cause.  It  wc  combine 
with  such  a  condition  s^li^ht  but  continuous  pressure  upon 
the  auricle,  as  might  occur  in  a  patient  confined  to  bed  for  a 
long  period  ind  lying  upon  one  side  for  a  considerable  inter- 
val o(  lime»  the  pressure  might  be  suilieient  to  determine  the 
process  under  considcraiion. 

Treatment — The  troilnrrnt  \s  Mifficiemiy  indicated  by 
the  causes  operative  En  producing  the  iifFcction,  Supporting 
and  stimulating  measures  arc  to  be  adopted  for  the  removal 
of  the  predisposing  ciutse.  while  care  is  to  be  taken  to  prevent 
any  pressure  upon  the  auricle>  be^iring  in  mind  the  ease  with 
which  local  nutritive  processes  are  interfered  with  when  the 
general  tone  of  the  btxiy  i*  greatly  lowered.  U  tlje  procc*;* 
has  already  developed  we  should  .-iitenipr,  by  tnrans  of  warm 
applinationv,  to  restore  ihe  circulation  of  the  region  lo  iT<» 
normal  state,  and  at  ilie  same  time  to  favor  sponmneous 
jcparation  ol  the  necrotic  tissue  it  local  necrosis  has  occurred. 
Where  the  necrosis  is  but  superficial,  the  application  ol 
strong  chcmicnl  caustics  may  hasten  repair,  the  local  irrita- 
lion  exciting  a  reactive  inH:uumatiou  which  in  itself  becomes 
a  valuable  therapeutic  measure,  causing  the  early  exfoliation 
of  the  slough  and  the  development  of  healthy  granulations, 

•  Witn.  K)b.  WvcK  1S&9,  N«-  is, 
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CHAPTER   IX, 

BKNrCH   TVUOKS  OF  THE   AURICLE. 

Fibroma.— A  filiroicl  mnior  is  one  of  ihc  most  common  of 
the  ticnign  ncoj>]a^m-k  which  is  met  wilh  upon  the  aiinclc. 
The  lobule  15  ihc  part  usually  mvoIve<L  The  ncpro  race 
U  especially  liable  to  the  ;ifTi-ction,  atkI  among  this  people 
ihc  growths  frequently  aitsir  a  large  Riie.     Local  irritaiton 
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allcndanl  upon  scaring  ornaments  in  the  car  is  the  most 
common  exciting  etiological  factor.  Although  ihc  lohulc 
is  the  part  most  frequently  alTectet!,  the  concha  is  occaMon- 
ally  the  ^te  of  a  f^rowih  of  this  character,  ami  in  a  case 
reported  by  Hahemiann  ■  the  external  mc»tnc  wa*  partially 
wrhulcni  Uy  the  tuinrjr,  wliich  vpr^ng  from  The  concha. 

Upon  physiCfil  fxdniin^ttmi  [lie  iLimor  presents  a  hani 
surfEKC,  which  is  usually  smooth,  btit  occasionally  nodular* 
Microscopically  the  mass  is  m;irlt-  np  of  iknf^c,  white,  hbrotts 
connective  lisMie.  In  a  cnse  rcpodcd  by  Anion  f  (Fig,  75) 
the  growth  was  a  50ft  fibroma  and  contained  many  coiv 
iwciivc'tissii^  cdlfc  uUerspersed  betft'ccn  ihc  fibres, 

*  Archiv  fur  OhrmheiJkutMi*.  v6l,  jtviii,  p.  Jt, 
i  Ibid.)  vciL  uviii,  p,  a<j. 


HBROMA— LIPOMA— ATHEROMA-  jo; 

Ttitsc  growili<i  are  iif  especial  inlert^f  tm  account  ni  the 
fact  llut  ihcy  frtquentlj  recur  iifrcr  removal,  iht^  rcciirrtrnt 
tumors  occQAionaliy  .nssuming  a  m-ili^nztnt  type,  especially 
filler  repeated  ojierations  oi  excUioii  have  been  instiiiitcd. 

Tr«auneDt,— The  operative  ireatmerjt  is  simple.  The  mass 
is  to  be  circiimscrihed  with  the  knife^  the  incision  extending 
ihrotigh  ihc  entire  ihlckness  oi  the  affected  part  and  lying 
completely  uiti^tde  til  it,  within  healthy  ilssLje,  Alter  the  neo- 
plasm has  been  exlirpafrc)  the  edgc<%  of  the  wound  art?  to  be 
brought  together  by  sutures,  and  the  parts  dressed  according 
lo  general  surgical  rules.    Recovery  ts  u^udly  unintcrruptccl. 

Where  the  tumor  involves  the  lobule  the  incision  should 
be  so  located  as  to  effect  [he  rcntovnl  of  redundant  tissue  and 
enable  the  pans,  upon  replacement ,  to  be  molJed  into  a  form 
sjmmetricoJ  with  that  of  the  lobule  of  the  opposite  side. 

!n  :idditTOii  to  pure  fibromata,  tumors  are  occasionally  met 
with  nhicli  4rf  miidc^  up  of  a  mixliirc  vi  fibrous  li^ue  with 
tryxomatoii^  eariilaginoiis.  or  other  elements,  lu  a  case  re» 
ported  by  lUug*  the  jcrowth  was  ly  ni  pi  in  iigio- fibroma. 

Lipoma. — A  true  fatty  lumor  h^s,  si>  far  as  I  know,  never 
been  found  upon  the  auricle  itscif.  They  arc  occasionally  met 
with,  however  in  itt  immediate  vicinity,  usually  just  below 
the  lobule.  Kippf  hat  reported  a  case  of  tibro4ip(im:L  of  the 
concha,  the  microscope  showing  the  presence  of  cavernous 
lls^tie  a\  well. 

Atheroma  iFig*,  ^4  ^inil  7^^. — A  lunior  of  thi*  character 
results  from  blocking  up  of  the  *icbaccous  follicles  with  whicli 
the  integument  covering  the  exlcrnal  car  is  sujipliccl.  The 
secretion  which  the  glonds  produce  is  inpriMmcci  by  the  stc- 
nosU  of  the  orifices  of  the  ducts,  dilates  the  gland  cavity,  and 
Ifives  rise  to  a  tumefncrion  f>f  varying  size.  Where  the  jzland 
i«  active,  the  rapid  formation  of  its  product  may  produce  so 
much  pressure  as  10  cause  sponi.inrous  rupture.  On  the 
ijtiicr  hamt,  afieratiainiiig  a  certain  ii/e  rhe  oWnicnon  in 
the  duct  n»ay  be  ijverc(*me.  allowing  a  suflicicnt  amount  <*f 
the  contents  to  escape  to  relieve  the  tension  without  restor- 
ing Ihc  normal  patency  of  the  lube.  This  process  may  be 
repeated  indehniicly.  and  the  patient  presents  with  the  hi*- 
lory  of  a  recurrent  discharge  from  the  growth  at  varying 

'  Afiklr  Hr  OhrmTivlUiaTid?,  vol  urii.  p.  tAip 

f  TnftUdliMK  of  r1i«  Amenran  Utol(i|eif«1  Sf>rlPif.  ttil.  Hi.  fart  liL 
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intervals-  Ajjain.  the  pressure  may  be  so  severe  as  to  «xci(e 
an  inflammniion  within  iht  sac,  wUh  the  consequent  produc- 
tion of  a  purulent  di9ch;Krgc> 

The  lobule  is  a  favorite  ic-it  lor  thcw 
gn.>wth»,  or  the  junction  ol  the  lobuk  with 
Ihc  skin  ol  the  neck.  Marian*  has  re- 
ported a  case  in  which  the  ncopbfm  fiUerJ 
the  ciincha.  Where  spontaneous  evacua- 
tion has  x\<>\  taken  place  dissection  ususilly 
"■veals  3  distinct  sac.  Where  the  con- 
ff  nu  of  the  cyst  have  undergone  infection 
and  rupture  has  occurred  as  the  result  ui 
an  inflammatory  process,  the  lining^  mcn)< 
branc  is  usually  so  amalgamated  with  the 
surrounding  tissues 
us  to  render  its  rec- 
ogniiiun  as  a  dis- 
tinct structure  dif- 
ficult. 

Under  the  mi- 
croscope the  con* 
tents  of  such  a  tu- 
mor is  found  to  be  made  up  of  seba- 
ceous material,  degenerated  epithelial 
cells,  with  an  occasional  admixture  of 
cholctterin  cryslaU. 

Treatment— This  condidon  i*  best 
cuniljjtcfd  bv  ^ur^cal  iiittrfc^rcnce. 
Tills  consists  in  the  removal  i>[  the 
growth.  An  incision  is  made  through 
the  overlying  integument,  and  the  tu- 
mor is  shelled  out  from  the  cnvclcipc 
without  rupture  of  the  sac>  In  this  way  a  possible  recur- 
rence is  guarded  against.  Such  a  procedure,  however,  is 
frcijuentiv  impossible,  the  s;ic  being  opened  and  its  conient* 
being  evacuated  in  spite  of  the  greatest  care,  (n  this  event 
the  entire  sac  should  be  compleiely  diH-sected  out  from  the 
stnittures  with  which  it  has  become  amalgamated.  It  is  well 
tiJlcr  making  such  a  dissection  to  thoroughly  curette  the  cav* 
ity  by  me^ns  of  a  sharp  spoon,  in  order  that  every  vestige 
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ihc  cnvclopirg  mcmbrjinc  may  be  remover?.  Where  the 
n]a.>^  h  of  but  small  dimcn>ion^  and  spontaneous  dUdiargc 
has  taken  place,  a  thorough  curetting  of  the  sue,  followed  by 
tUc  application  ol  a  strong  solution  ol  nitrate  of  silver,  may 
cau^e  complete  obliteration  of  the  cavity  ajid  prevent  a  je< 
currence. 

Angioma. — A  neopbsm  of  this  chantctcr  is  seldom  met 
with  in  the  rvteinal  e;ir,  ;iii(l  the  i»"[.ior(eci  case*  h;ive  varied 
greatly  hiith  in  thcnrea  iiivolved  by  the  nf^cjiU^m  and  in  the 
d^rce  to  which  the  vascular  abnormity  has  developed-  In 
a  case  reported  by  CKimani  *  the  conditiun  was  one  of  cirsoid 
aneurism  which  vrns  present  upon  the  Icit  side  of  the  head  at 
birth,  and  Gubwquently  extended  until  n  lar^^e  portion  of  the 
attricle  was  involved,  partictibrly  the  j>c>sterior  aspect  of  th« 
org9n.  Tbe  external  ear  was  dtspbced  outward,  and  was  of 
a  dark  purplish-red  color;  a  distinct  murmur  was  percepTibic 
(iver  thtf  griiivrh.  Thr  confliMim  iinpnfcved  snttiewhjL  under 
injections  of  perchloridc  of  iron,  although  recurrence  took 
pLice  at  A  suh%tqncnt  pericKl.  The  mass  was  completely  dis- 
»ipalc<i  by  a  rcpcliiion  of  the  sami;  treatment. 

Occasionally  an  exposure  to  cold,  as  in  Kipp's'l' case,  seems 
to  be  responsible  for  ihr  :if[rction,althinigh  in  many  instances 
they  arc  conjjenital*  differing  only  in  degree  from  the  com- 
mon birthmark  or  porl-wine  stain. 

Although  xvc  do  not  comitder  the  amdition  as  peritnn^  to 
life,  Jungken  ^  has  rcporic'd  :m  instance  in  which  h^>morrhage 
(rom  ihr  growth  tcrminaleLl  fatally. 

Treatment. — UV  arc  iisn.illy  consulted  on  ;iccount  of  the 
delormit)'  ivhicb  these  growths  cause,  and  the  measuit::^  for 
their  relief  muU  depend  upon  their  size  and  character,  and 
the  coincident  presence  of  a  similar  condition  upon  some 
crthrr  portion  of  the  (ace.  When  Jtnolving  oiilv  the  inttgu- 
ment  and  consisting  of »  small  stain,  repented  applications  of 
the  galvano^cautcry  u^ially  obliterate  the  abnormitv-  Where 
the  mawt  I*  of  largr  <ire  ,ind  Ihc  vessels  are  more  fully  (level* 
nficd.  complete  excision  is  the  best  prticediire.  This  may  be 
pffeded  by  sci/iiig  the  ba*e  i»f  the  mas*  with  ;;  cbinp  and  rtv 
naoving  it  in  /i^m  iigaling  the  stump  in  several  portions.  In 
other  imunces  the  damp  may  be  dispensed  with,  and  the 

'  AnkW  iDr  Ohrvnhf  ilL«nd«,  rot,  tIU,  p.  (5, 
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mass  dissected  out,  the  vc««eU  beirg  divide'!  bclwcen  two 
Itflfaittrrs,  ihus  prcvcnling  ctccssivc  hscmorrhag*'  durinj^  ihc 
o[irr:it  toil.  Thi?  rmploymrnt  of  the  ligature  lo  (:au*«c  ihc 
growlh  lo  slough  iiw-iy  ?^Inwly  i^  scarcely  advijwiblc,  ^m 

Injcctlotis  of  l^uids  for  the  purpose  of  coaguUiiDf  the  coo-  ^H 
tents  of  the  tumor  arc  not  Ircc  from  danger,  since  by  the  dis- 
lodgmcnt  ot  a  clot,  cmbolbm  of  important  vessels  may  loU 
low,  or  j;;eneral  sep&ia  may  result. 

The  employment  of  the  galvano-caLiery  knUe  or  loop  for 
the  ctcision  of  such  a  nropla^sm  should  only  be  undert^ilcen  if 
a  clam]j  is  ust-d,  and  l-vcii  if  (he  niass  vttrrc  renio\'cd  in  this 
manner  most  woidd  prefer  to  ligaie  the  pedicle  in  several  por- 
tions mthcr  than  to  trust  to  a  closure  of  the  vcsscU  by  the 
action  of  the  incandescent  blade  or  wire* 

Where  the  tumor  increa:se5  mpidly  in  size  at  the  site  ol  its 
first  appearance  and  other  areas  of  the  integument  become 
involved  in  regions  entirely  distinci  from  the  original  location, 
we  have  to  deal  nni  only  with  the  legion  as  it  appears  upon 
the  extrrniil  e-ir,  bnt  bv  mir  measurrs  for  the  relief  of  this  we 
^iiould  aim  lo  pievcut  a  similar  comiitioii  ftoni  dcvtlopii^ 
nnbncqucntly  in  neighboring  regions.  This  can  only  be  cf- 
icctcd»  I  think,  by  shutting  off  the  ai  tcrial  supply  of  the  entire 
region  by  the  ligation  (it  the  trunk  from  which  the  various 
vessels  spring.  Alter  such  an  operation  the  dilated  vessels 
will  in  many  instances  be  obliterated,  while  those  remaining 
will  be  much  diminished  in  size,  and  any  remaining  anf^oma^ 
tons  masses  can  be  treated  upon  the  rules  nireadv  laid 
down. 

It  should  be  remembered  that  the  veftseb  upon  one  side  of 
the  face  3n;istomo3e  freely  with  those  upon  the  opposite  side, 
and  less  radical  measures  than  those  given  above  may  not 
be  sufficient  to  obliterate  the  condition. 

Cystoma  tFi^,  76). — It  is  still  a  matter  ot  discusi^on  as  to 
what  particular  form  of  neop!a«m  this  term  f^hould  be  applied. 
Many  nse  it  to  designate  n  localized  ti]Mief;]Lii<in  u|H>n  the 
auricle  due  to  a  circumscribed  collection  of  fluid  not  d^ 
pendent  upon  trajmatism.  Many  again  apply  to  similar  con- 
ditions the  tern  haematoma  or  perichondritis,  although  ther« 
may  be  no  evidence  of  a  sanguineous  elusion  or  of  an  inflam- 
matory process,  and  although  the  history  may  reveal  no  ade- 
quate cause  for  the  occurrence  of  either  aflcciion.  The  for- 
mer view  seems  10  me  the  more  tenable  and  is  advocated 
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by  Hutmanii,*  who  apptirs  tEie  name  of  cyst  nf  the  aiiricle  to 
tumors  of  this  description.     This  opinion  is  supported  by  the 
appcat^ncc  vt  chc  mterior  ol   the  sac,  upon   incision  ot  the 
tumor.     There  is  no  evidence  of 
any  inltammation  of  the  pcrichon- 
drium  -    there    are    no    fibrinous 
cloEs.KHor  any  mher  evidence  of  a 
previoii?!  trnum;ilinm.     The  devel- 
opment seems  lo  depend  upon  an 
effusion  of  acrum  simply.    F.xpn^cd 
cartilage,  however,  :s  occasionally 
found  within  the  cyst. 

These  tumor*  make  their  ap- 
pesir^ince.  Tis  a  rule,  upon  the  an- 
terior surface  ii(  the  auricle,  which 
they  involve  more  or  less  com- 
pletely. The  overlying  intcgu> 
ment  id  normal  in  color  and  not 
tender  to  the  touch.  The  tume- 
faction  appears  quite  suddenly, 
^knd  shovTB  Utile  or  no  tendency  tn 
^Tncreanc  in  size,  relief  being  demanded  ftimply  on  account  of 
the  deformity.  Harsh  maniputaiion  or  contusion  oi  the  part 
may  cause  an  inflatntnatinn  of  the  cartilage,  but  this  condition 
k  superadded,  and  not  a  part  of  the  tiriginal  jiroccss. 

The  cause  of  the  aUcction  is  naturally  hypothetical.  It 
may  possibly  be  <ixtc  to  a  degeneration  in  the  cartilaginous 
frameworic  of  the  auricle,  snmewhit  iiimilar  lo  that  which 
^aut^cs  the  spontaneous  development  of  a  ha'tnaioma  auris, 

Treacment. — The  treatment  consists  in  repeated  aspira- 
^on  of  the  fluid  or  of  evacuation  by  incision,  alter  which 
Yhr  cavity  U  obliterated  by  packing  the  wounil  with  gauze, 
Fi&chcnischt  has  obtained  good  results  b>  massage  in  these 
i%cA,  Manipulation  in  conjunction  with  a^pir^fion  is  ccr- 
[inly  worthy  of  trial,  After  evacuation  of  the  contents  of  the 
^yst  in  this  manner  the  walls  should  be  kept  in  conlflct  by 
means  oi  a  properly  constructed  clamp  or  by  a  firm  bandage* 
Certainly  the  surest  method  of  treat[ng  these  cases  is  by 
innsion.     This  should  be  made  in  one  of  the  naiunil  folds  so 


PiOl  ;6.— Cjniom*  oT  lurlcle. 


*  Z<ikKhrift  fill  OhnutwiTkvndc,  toL  xv,  p,  156,  ui  vol.  irlE,  p.  sji. 
I  Areliit  RU  Ohmtirilkunilc.  toI  Kir.  p,  999. 
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as  to  prevent  dclonnitT.  After  ttic  sikc  has  been  thoroughly 
cleansed  by  irriffatlon,  the  margins  oi  ihe  incision  may  be 
sutured,  a  few  strands  of  hon«hair  hciuf^  passed  through  the 
sac  to  act  as  a  drain.  By  this  method  a  slight  irregularity 
may  remaia  at  the  upper  and  lower  e«remiiiesoJ  ihe  incision 
Ml  the  points  of  entrance  and  exit  n£  the  hor^iutir  drain.  To 
avoid  lhi$,  the  entire  wound  upon  the  anterior  surface  may 
be  sutured,  and  drainage  MTCured  by  puncturing  the  cartilage 
50  &s  to  make  an  opening  upon  the  posterior  surface  ol  the 
auricle.  By  sccun'n^  drainage  through  this  channel,  and 
allowing  the  incision  upon  the  anterior  surface  to  unite  by 
first  intention,  the  probability  of  recurrence  is  reduced  and 
all  dcformitv  avoided. 

Papilloma. — Siinple  papillomas  are  found  upon  the  auricle 
only  in  the  form  of  warts.  T\ra  instances  of  anomalous  deveU 
opmciits  ill  the  epidermal  layer  have  been  reponed.  which 
might  properly  be  classed  under  this  term.  These  were  ob- 
served by  Buck,*  and  consisted  of  a  dense,  hornlike  pro 
tubcrancc  springing;  from  the  outer  and  posterior  portion  of 
the  helix.  In  one  of  these  the  excrescence  attained  a  length 
of  three  fourths  ol  an  inch,  while  the  base  was  nearly  ixs 
broad,     hs  growth  had  undoubtedly  been  favored  by  harsh 


methodft  of  treatment.    The  mass  was  removed,  and  complete 
recovery  followed, 

■  Manual  of  DtwtKi  »f(he  Eu.  New  York,  1^89.  pp.  5S.  53> 
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It  is  comparatively  seldom  thai  \hc  external  ear  U  rhc 
prEmarjr  seal  uf  a  mali^^nant  neopla^in,  although  ibe  coridiiirin 
is  iicc.iMciDally  mei  with.  Any  porridn  of  rlic  rxtcninl  car 
mav  be  ihc  site  of  ihc  primary  deposit,  from  ivhich  AilvialiQn 
the  iKoplasm  may  sprcJitJ  in  any  direction  until  a  Lirg^c  area  \% 
involved.  In  some  instances  the  growth  originfiles  in  the  C3C- 
tcmal  auditory  meatus,  the  auricle  bcin^  attacked  subsequent- 
ly.  Of  ihe  reverse  may  bo  true,  the  growth  ajipearing  first 
upr>n  the  pinna  <inc1  extending  into  the  ancliiory  mcains^ 

.Malignant  neoplasms  ol  the  deeper  portions  of  the  car  or 
masKiid  pvocevs  are  Mill  uiorc  Infrequently  met  with.  The 
most  common  tnaligna^it  gn>wth  which  nflccts  the  region  in 
uc<ition  is  c  frit  he  lioma,  sarcoma  bcini:  of  rare  occurrence. 

Epithelioitia- — 7'hc  same  cau»c$  operative  upon  oiher  por- 
tions of  the  body  in  the  pruduciion  of  malignant  growths,  act 
here  lo  produce  the  condition.  Inri  number  of  insianccfl  per- 
ftifient  mech^inical  Irritation  has  seemed  to  be  the  tncst  prom- 
iiieni  causative  factor.  In  thcsr  caws  a  slight  abr.ision  of  the 
external  car  subscfjutnily  hccomfrs  the  seat  oi  ^  mali|fnanL 
ulcemlion  on  account  of  the  pciMStent  cfTurtn  of  the  patient  to 
relieve  the  local  discomfort  to  which  it  gives  rise.  Individuals 
under  the  a^c  of  lifty  arc  seldom  attacked,  iihhou^h  in  one 
inMance  a  malignant  growih  developed  at  the  a^e  of  nineteen. 

The  progress  of  these  tumors  i*  usually  slower  than  in  the 
other  regioEks  of  the  body,  several  years  being  required  (or 
them  to  reach  any  coni&iderable  sl7e.  Secondary  enlargtrment 
of  the  cervical  glands  is  not  ordin;trily  prei*cnt,  and  ftir  ihis 
rr:a<«n  tlic  progoosis  in  malignant  disease  of  the  auricle  is 
relatively  better  than  that  of  a  Mmilar  condition  in  other 
portions  of  the  body-  Uvcn  where  glandular  inhltratioa  has 
occurred  there  seems  to  have  been  little  tendency  to  sys* 
icmic  infeclioD.  and  removal  of  the  original  ma£.»  and  of  the 
afiected  Jrmpbatics  has  been,  in  the  majority  ol  cases,  eflcc- 
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tu^l  in  curing  ihr  disrate.  That  ^y^emic  inf^clinn  is  so 
slight  in  c;iiiccr  of  the  external  car  is  i>robably  due  to  the 
fact  that  the  infectious  infiterial  U  absorbed  from  cartilaginous 
tissue  very  slowly,  and  that,  the  local  lwoi»  develops  to  such 
an  extent  that  it  demanig  removal  before  extcnUvc  glandular 
infiltration  ha*  taken  place. 

The  physical  characteristics  are  almost  unmistaWablc-  No 
ulceraiiun  rErsenihles  in  apjicarancc  that  presenteiJ  hv  an  epi- 
thclinma.  Hefore  liiccration  has  taken  place  it  majr  be  im- 
possible to  decide  the  character  of  t^e  neoplasm,  although 
ir^m  the  fact  that  it  docs  not  rcsctnblc  any  of  the  benign 
growths  found  here,  diagnosis  by  exclusion  is  aimple. 

v\lter  the  superficial  fissues  have  broken  down  the  eroded 
Surface  appears  reddened,  moist,  irregular  in  outline,  and  some- 
what  raised  above  ihe  healthy  iniegument  surrounding  it. 
It  bipt'fis  easily  on  IoucIih  and  i*  frequently  tender.  Itilerfer- 
ence  with  The  nutritive  supply  of  the  carlilagc  causes  this 
to  become  necrotic,  and  with  the  process  of  exfoliation  inflam- 
matory reaction  occurs-  Such  a  condition  is  characterized 
b}'  the  presence  of  exuberant  granulations  the  same  as  in  a 
simple  perichondritis,  and  during  this  stage  an  error  in  diag- 
nnsis  may  <x:casionally  be  made.  The  true  character  of  the 
tumor  can  Ijc  made  out  by  removing  a  small  portion  and  sub- 
mitting it  to  a  microscopical  ex:imiriation.  The  removal  uf  a 
small  fragment  is  Ciisily  accomplished  by  mrnns  of  the  cold 
wire  snare,  and  this  aid  to  diagi^osis  should  always  be  em- 
ployed before  a  positive  opinion  is  giver.  On  account  of  the 
occurrence  oi  exuberant  granulation  tissue,  microscopical  evi- 
dence of  a  negative  character  does  not  exclude  malignant  dis- 
ease, although  positive  evidence  settles  the  question  beyond 
a  doubt. 

Treatment. — The  results  of  treatment  are  unusually  favor- 
nble.  II  the  mass  is  removed  by  radical  measures  there  secfms 
to  be  slighl  tendency  to  a  recurrence.  Lymphatic  infiltmiion 
should  be  dcitit  with  at  the  same  time,  and  it  is  only  in  ad- 
vanced cases  that  a  fairly  favorable  prognosis  is  unwarrant- 
able. The  treatment  should  be  the  same  as  that  of  malignant 
neoplasms  in  anv  portion  of  the  body,  earlv  removal  by  the 
knife  being  the  only  safp  procedure  Care  should  be  taken 
that  tvcry  vestige  of  the  growth  is  excised,  the  inci^on  pass- 
ing beyond  the  limits  of  iEifiltralion  ami  lying  ir  |>erfeci1y 
hcalthy  tissue.    The  exact  plan  to  follow  will  vary  with  the 
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(Hflcrcnt  casc-v  If  the  auricle  alone  h  InvoLvcd,  and  ihc  in- 
Hlinitioii  is  <:xtcn5ivc>  it  is  best  Co  amputnte  the  pinn:L  ;Lt  once. 
li  possible,  when  this  is  done  care  should  be  tcikcn  to  pre- 
serve enouj^h  of  the  integument  about  the  orifice  o(  the 
mcalim  to  permit  of  its  Iwinjj  sutured  to  the  skin  of  the  face. 
[hu«  securing  a  patulous  external  canal  lined  with  epidermis. 
Where,  however,  the  growth  has  extended  iver  so  sllgiiily 
into  the  c.iii-'tl,  the  auricle  nnri  the  entire  cartiLiginous  meatus 
■khould  be  removed.  When  this  is  necessary  it  is  almost  hoj>c- 
less  10  atlcmjit  to  secure  a  patent  external  meatus,  althouffh 
the  cAort  should  be  made,  For  this  purpose  n  drainngc  tube. 
cither  of  soft  rubber,  silver,  or  aluminium,  should  be  kept  con* 
Stantly  in  the  canal  In  order  to  preserve  its  lumen.  Such  a 
device  may  be  worn  for  a  long  period,  and  be  removed  once 
daily  lor  the  purpose  of  cleansing  the  passage,  being  quicldy 
replacei!  Ut  prevent  the  ocdLisirm  of  ihe  i;anal  bv  the  granu* 
Ution  tissue.  Even  after  such  a  tube  has  been  woni  many 
months  the  Attempt  frequently  fails.  It  may  be  possible  in 
5ome  instances  to  employ  akin  grafting,  cither  by  Thiersch's 
method  or  by  twisting  a  small  Hap  from  the  adjoining  region 
into  the  orifice  of  the  canal,  and  thus  secure  a  proper  tegumen- 
inrv  lining,  1  have  tried  neither  of  these  methods,  &ince  The 
procedure  was  not  suited  to  the  two  case^  which  came  under 
my  observation.  In  one  instance,  where  the  growth  involved 
the  iMttierior  wall  of  the  canal,  the  me;i1os  wa^  completely  ob- 
literated in  spite  of  persistent  efforts  to  maintain  its  patency. 
In  a  Kcond  ca^c  a  perfectly  patent  canal  was  obtained  by 
uniting  the  integument  ol  the  anterior  wall  of  the  pnssage 
with  the  margin  of  the  cutaneous  incision  through  the  skin  of 
the  face,  the  cutis  being  dissected  up  for  a  considerable  dift- 
nuice  to  permit  displacement  toward  the  meati^K.  Co:ipt.ition 
of  the  edges  was  not  attained,  and  this  dot^%  not  seem  to  be 
neccd^aiy.  Tlie  &ulure&  may  cut  thruug^h  at  the  end  of  a  few 
hours  and  still  (>erfnrm  a  very  impi>rtanl  hmcti<m,  the  parts 
bcinir  held  in  position  for  a  suificicnl  length  oi  time  to  become 
9a  firmly  fixed  by  plastic  effusion  as  not  to  retract  to  any  ex- 
tent after  the  sjtures  have  given  way.  In  the  instance  named, 
a  considerable  portion  of  the  wound  henlcd  by  gnmulation. 
and  there  was  scarcely  any  deformity,  and  but  slight  con- 
traction at  the  entrance  of  the  meatu«- 

tn  excising  a  growth  of  this  character  involving  a  large 
portion  of  the  auricle,  a  Hlilc  care  will  enable  the  opri^tor  to 
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ft-placfi  the  |tarls  in  ^uch  a  manner  aft  lu  prcvenl  HUfi)^tir<v^| 
incni.  Where  liic  purytid  gbnd  is  itivulvcd.  it  is  seldom  « isc^| 
to  attempt  cxiirpatlon.  alihough  in  a  robttsi  patient  it  is  pcr-^l 
miMMblc.  As  Uic  facial  iicrvc  pas^s  through  thi?^  Lar^c  g:lan-^| 
(lular  mas^  it  is  well  to  warn  the  patient  ot  the  possibility  of  ^| 
facial  paralysis  followinj^  the  operation.  ^M 

No    special    suggestions    arc    necessary  concerning  ihe^^ 
course    to    be    pursued    with    the   Umphalic    eriljigemenis^ 
These  arc  de^lt    with  on  genrral  surgical  principles.      The  ^| 
rinpU>yment  of  the  galvan&cauteri,  the  cold  inarc,  cheitiic:il  ^ 
cauMics,  etc..  for  ihc  removal  or  the  destruction  of  a  malig* 
nant  neoplasm  of  the  auricle  seems  to  the  author  scarccly 
justitiable,  although  many  have  used  the  potciuiai  cautery 
upon  ^mM  growths  ol  ihU  ch^acter,  with  eminently  s^tt 
factory  re&Lilt& 

Sarcoma.— Occasionally  a  sarcomatous  neoplasm  ori 
nnxrs  priitiuiily  In  the  exlern:U  t^:ir,  or,  on  ihe  other  h^od, 
this  organ  may  be  involved  by  contiguity  of  structure  from  a 
simihir  growth  in  the  cervical  region.  The  growth  exhibits 
no  preference  tor  any  particular  region,  any  part  of  the  exter- 
nal car  bcin^  equally  liable  to  involvement*  Extension  to  the 
external  auditory  meatus  haft  occurred,  and  (he  possibility  ol 
thissbould  alwiiys  be  borne  in  mind.  Such  an  extension  to  the 
canal  renders  extirpation  of  the  growth  less  easy  and  the  pos- 
sibility of  its  occurrence  constiiuies  a  plea  for  early  oiwration. 
The  tumor  varie*;  in  apj»e:inince  accurding  t()  its  situation, 
and  di0cr»  from  an  cpithcUonia  in  that  ulceration  of  the  Mir- 
farr  docs  ntit  lake  place  until  a  comparatively  late  periofJ. 
The  mass  is  less  firm  than  nn  epithelioTnatous  tumor,  h  usu- 
ally more  vascular,  the  surface  being  frequently  traversed  by 
tortuous  blood  vessels.  The  tumf>r  may  grow  slowly  and 
e\i£t  for  mnny  years  without  giving  rise  to  symptoms  suffi- 
ciently urgent  to  demand  operative  treatment :  on  the  other 
hand,  these  tumors  sometimes  incre.ise  rapidly  in  size  and 
demnnil  interference  at  an  early  period- 
Treatment.*— The  succckIuI  treatment  depends  upon  the 
compicic  removal  nf  the  growth,  and  in  these  cases,  owing  to 
the  increased  vascularity  of  the  mass,  il  may  be  wise  to  cit»- 
ploy  the  cold  or  incandescent  ^craseur  or  the  galvano-caulery 
knife.  U  ihe  mass  is  compJetely  removed  at.  the  point  of  pri- 
mary  deposit,  recurrence  seldom  occurs.  Systemic  infection 
is  rare. 
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//.   DISUASBS  OF   THE  EXTERNAL  AUDITORY 

ME  A  TVS. 

DiskaSK?^  uf  ihe  external  auclilory  c-innl  m:iy  be  dii'it.lcH 
into  ivt'o  cbs^s  7A  regards  tlicir  causation,  duratioh,  and 
extent. 

As  regards  causation,  eiihcr  prim^iry  or  *^ccondary. 

As  regards  duration,  either  acute  or  chronic. 

As  regards  exteiiu  either  circvimscribed  or  diffuse. 

U'bilc  infliimmalory  changes  in  this  rcpon  are  often  sec> 
ondary  to  some  coexisting  condition  of  the  tympanum,  either 
cHrciimicTibed  or  dSfTuse  Inflammalion  may  occur  a*  an  idio' 
pathic  discsi^e-  both  in  the  acuti*  aiul  t:hr[rnic:  ftirm. 


CHAPTER   XL 

r]RCi:M.SCK]BFJJ    KXTKRNAI,  OTITIS, 

Acute  CiM<-t;Msc  kikkh  F.xirrxai.  Otitis. 

jCtiolofj. — The  occurrence  oi  a  circurn^icrihed  inllnmniEU 
!i(»o  within  tbe  auditory  canal  isusurilly  Hmc  riihrr  to  mecham 
ic^l  irTil:ittij»,  ihe  resull  of  scratching  llic  ear  M'itli  rlic  lin^rr 
or  with  some  bUmI  or  sharp  irf^irumcnt ;  fo  inoculation  in  the 
same  raatmcr;  to  a  los*^  of  superficial  cpithcliLiin  as  a  rcsuit 
o4  some  cutar>eoa5  diseUAC.  the  afc>rjidcd  suHacc  forming  ihe 
point  oi  entrfince  for  patholotfical  bticteria;  or,  where  the  lym- 
panum  te  the  seat  of  a  purulent  inllamnialion,  the  local  inlcc- 
tiOQ  may  take  place  through  the  duces  of  the  glands  with 
^chich  the  meatus  i$  supplirrl. 

it  U  doubtful,  prokihly.  whether  all  cases  arc  not  ihc 
mtilt  ol  some  local  infcctitm,  but  certain  ct>nst it ul tonal  con- 
dilinii>  predispose  stroni^ly  to  the  disease  under  considera- 
liiiH.     Tbc  local  lesion  ^<jmctimc9  appears  without  »ny  di5* 
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ce  mi  hie  source  of  local  infection— in  oth<?r  words,  it 

as  an  idiopatbic  disease.     Marked  impairmcnl  of  ihc  i^cncr^l 

health,  disturbance  of  the  digestive  system,  anx[nia»  and  di 

betes   render  an  individual  particuJarly  susccpiit>le    to    th 

mabdv. 

Pattiology. — From  ihe  anatomical  structure  of  tbe  meatus, 
it  fDllows  thai  as  thf  exiernal  or  fibro-carlilaginnu*  portion 
is  freely  stipj>lii'd  with  ghLnd^>  this  h  the  part  most  usually 
allacicpri.  Thr  infcrion  posienor,  and  superior  «faU*  are 
mtircr  frnineEiily  aRccled  than  is  the  anterior.  U&U£tli>  the 
focus  vi  the  inllammation  is  situated  near  the  oriiice  of  the 
meatus*  although  it  may  be  Located  in  any  portion  of  the 
canal,  and  occasionally  is  met  with  in  the  osseous  part.  The 
abscesses  occur  usually  in  grt^ups  rather  than  singly,  due  to 
the  fact,  probably,  that  infectious  material  from  the  same 
source  has  inoculated  several  glands  simultaneously.  The 
disappearance  of  one  "crop"  is  apt  to  be  follotvcd  by  ;m- 
other,  thus  prolonging  the  course  of  the  alTedion,  This  is 
especially  true  where  any  diathetic  condition  is  present, 

Locwcnbcr^'*  lays  great  stress  upon  the  lact  that  certain 
micro-organisms  arc  found  in  the  pus  dischai^ed  from  these 
small  abscesses.  Schimmclbusch,t  working  in  the  same  line, 
likewise  attnbtitts  rhe  local  abscess  to  ihe  presence  o(  a  txu 
cillus,  but  has  shown  that  an  abrasion  of  the  normal  epithe- 
lium is  necessarv  In  order  ihat  the  gtrm  may  dex'elop  at  any 
jioini.  [t  has  already  been  staled  that  an  asthenic  constitu- 
tional condition  in  many  cases  predisposes  to  the  formation 
o!  these  abscesses,  the  power  of  resistance  lo  any  morbid  pro- 
cess under  these  circumstances  being  much  reduced.  There 
15  considcmble  evidence  to  show  that  a  trophic  disturbance 
caused  by  some  obscure  condition  in  the  nerve  trunks  which 
supply  the  meatus  may  also  be  the  prominent  causative 
factor. 

Urbanl^chitscht  has  reported  insrance*  where  a  derange- 
ment of  the  trophic  nerves  of  one  side,  due  to  a  local  k-%i<>o, 
WAS  followed  very  quickly  by  the  development  of  a  furuncle 
in  that  portion  of  the  canal  of  the  opposite  side,  supplied  bv 
the   carrespontiing   nerve.     1    myself    have    seen   two   cases 
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Vb'hlch  were  undoubtedly  of  a  reflex  tropho  neurodc  character, 
Oftc  occurred  tn  a  boy,  a^cd  fifrttn,  who  suffered  from  ;i 
severe  tnuiinalic  extcrn.il  ojitih,  the  abscess  being  hMrnted  on 
ihc  (joslcrior  wall  of  the  canaln  Notwith-staiidinj;  Uic  fact 
thai  the  patient  was  in  excellent  general  condition,  the  oppo- 
site canal,  which  was  apparently  hciklthy  up  to  this  time,  was 
Mmilarly  aticctcd  about  four  day^  alter  the  inci&lon  of  the 
firtt  ab«cti$ft-  The  identity  in  the  location  of  the  abscess 
upon  cither  side  and  the  absence  ni  any  other  exciting  cause^ 
seemed  to  place  this  second  furuncle  in  ihc  category  ttnder 
dm'UMnn.  In  the  second  case  the  clevelcpnienl  oi  ;»  snuill, 
circumscribed  ^rea  of  iTill^ininiation  upon  the  floor  cf  the 
right  meatus  wa^  followed  within  twenty-four  hours  by  an 
exactly  similar  condition  in  the  ^awc  location  upon  the  oppo- 
site side.  In  this  short  interval  the  local  process  hnd  reached 
maturity,  and  when  the  patient  wa.'i  sceji  the  second  abscess 
va«  dUehari^ing,  although  the  region  had  been  ini^pected  with 
great  care  less  than  twenty-four  hours  previously,  and  was, 
at  that  time,  in  a  jierfecily  normal  condition. 

Wc  must  believe,  therefore,  that  the  cause  may  be  reflex 
in  character  even  in  cases  where  the  general  health  is  Lnlm- 
paircd.  After  infection  has  taken  place,  the  inflammatory  pro- 
cess advances  rapidly*  the  central  portion  ot  the  affected  area 
losini;  its  vitality  and  bein^  discharged  either  in  the  form  of 
pus  or  sometimes  as  a  distinct  mass  of  necrotic  tissue.  Ordi- 
narily the  in6.immation  doe«  not  extend  deeply  by  contiguity 
ol  structure,  but  when  very  severe  the  underiyinK  tissties 
iniiv  liecDine  arreoied,devclo|ji[i^  a  |ierle)iondiitis  of  the  taiial 
or  ;itjricle.  This  Is  particularly  npr  m  liikc  place  when  the 
furuncle  is  located  on  the  anterior  wall,  the  entire  tragus  bc- 
comini;  involved.  Exceptionally,  Uie  affection  may  lead  to  a 
diffuse  external  otitis,  which,  spreading  aUin^  the  posterior 
wall  of  the  canal,  may  f^ve  rise  to  periosteitis  of  the  osseous 
portion,  and  may  thus  by  extension  Involve  the  middle  ear 
ft^'ir  In  cither  event  extension  to  the  mastoid  cell*  may 
occur. 

Symptomatology. — The  first  .wmptom^i  with  which  ih(--dis. 
cmsc  is  ushered  in  is  usually  a  feeling  of  fullness  or  di.Hci>rnfort 
tn  ibc  car,  or  sometimes  a  slight  itchint:  sensation,  causing  the 
fialicnt  to  press  the  finger  against  the  tragus.  Soon,  how- 
ever, he  finds  that  this  pnn  is  lender  upon  prcsswre,  and 
m  little  later  B(>ontaneous  pain  in  the  ear  becomes  very  well 


1 


220  CIRCUMSCRIBKn   FXTERNAL  OTITIS. 

marked.  Ai  ihis  juitciur?  ihc  hcarir^  becomes  considerably 
iiiterfered  with,  owing  to  the  iteno^ii  o(  the  meattu  resulting 
friiiTi  the  timiefactinn.  Tor  ihr  Mmc  rcison  there  is  ftc- 
qucnih'  tinnituSi  usually'  raihcr  high  pitched  in  character, 
which  increases  03  the  affection  progrc99C9.  ThU  may  be 
due  cither  to  stenosis  of  the  canal  ur  io  ihc  congestion  ol  the 
deeper  structures  Irom  the  incrca&ed  biood  supply.  The 
pain  increaseft  In  sevcHty,  so  that  within  tvreniy-four  hours 
irom  the  first  feelings  of  discoriifcjrt  It  may  be  alitifjst  un- 
bearable, while  the  ear  continues  to  be  very  tender  to  the 
tnurh,  e^pecHaUy  when  pressure  [%  exerted  in  (ront  (»f  the  tm- 
gas.  Fiwm  the  intimate  relation  between  (he  cartilage  of  the 
tra|^u8  and  the  intcrota^illary  articulation  the  motions  of  the 
lower  jaw  arc  interfered  with,  and  mastication  frequently  be- 
comes so  painful  that  the  patient  can  tnkc  liquid  load  only. 
The  spontaneous  pain  is  especially  severe  at  night  and  fre> 
quently  may  prevent  sleep,  although  during  the  day  the  pa- 
tient  may  be  able  to  follow  his  vocation.  If  the  :ib$ccs£  is 
located  upon  the  anterior  Aall  of  the  cana!  the  parts  In  front 
of  the  car  appear  swollen  and  slightly  turgesccnl.  I(»  on  the 
cuntiary.  the  posterior  \i all  of  the  cajial  is  affected,  one  of  the 
frequent  symptoms  noticed  h  an  undue  prominence  oE  Ihc 
auricle,  the  external  car  being  crowded  somewhat  lorwanl 
and  standing  out  more  prominently  from  the  Mde  of  the  head 
than  doe&  ii£  fellow  on  the  oppo^iitetide.  When  the  furuncle 
ii  in  ihif  location,  also,  the  slightest  pressure  upon  anv  por- 
tion of  the  pinna  causes  intense  suffering.  When  the  aliscess 
is  ^iluited  upon  the  posterior  wall,  a  ncjt  infrequent  symptom, 
and  one  to  which  the  patient  is  apt  to  attach  undue  gravity, 
15  a  marked  tcdcma  of  the  integument  behind  tlie  ear- 

Inhitration  of  the  cervical  glands,  and  also  of  the  pre<au- 
ricular  glands,  is  of  common  occurrence,  the  former  giving 
rite  Cii  a  hard,  irregular  swelling  extending  irom  just  below 
the  lobule  downward  along  the  course  of  (lie  stcrno-mastoid 
muscle  to  the  angle  ot  the  jaw,  while  in  the  latter  case  ihe 
side  of  the  lace  immediatfly  in  fmnt  nf  the  ear  prevent*  some 
irrrgnliir  indunitiim  due  to  im  infliimmation  of  the  lymphatic 
nodules  in  this  region.  The  parotid  gland  itself  may  alsu  piir- 
ticipate  in  this  inflammatory  process,  causing  its  outline  to 
become  distinctly  dehncd  both  to  ocular  inspection  and  to 
palpation.  This  is  due  to  secondary  engorgement  ot  the 
gland,  and  consequently  suppurative  inflammation  of  the  paro- 
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lid  OOCttsionally  complicjitcs  .1  circiimscnbc<1  externril  otitis. 
Occa^nally  we  find  directly  lieliiml  the  nuridt^.  .-^  rather 
prominent  ^roiip  uf  siimU  lyni|iiiiitic  gbnds;  when  tlicse  are 
present  a  localifcd  ttifli^mmation  upon  the  posterior  wall  of 
the  canal  is  attended  by  considerable  intiltration  of  tbc*c 
$tmctureft<  in  which  case  the  ccdenta  bclore  spoken  oi  is  re- 
placed by  xin  irreguUr  induTaiion  which  is  so  poorly  defined 
ill  its  limitaiions,  thai  it  ma)  be  mistaken  lor  an  innaniniaiory 
condition  of  the  mattuid  perfo«ieuni. 

Cctti«tilurinn;i1  symjuonis  ;ire,  as  a  nile.  not  well  marked. 
The  attack  may  run  it^  colll^e  in  an  aditk  with  scirccl^  any 
elevation  of  temperature,  or  the  tcmpcral lire  may  be  slightly 
elevated— reaching  perhaps  99*  or  100**.  U  glandular  inflam- 
matioii  is  present  as  a  secondary  afiection,  the  tenipcr;iturc  i» 
more  apt  to  be  elevated  lh;ir  when  this  does  not  exist.  A  (eel- 
ingol^ner»l  malaise,  headache,  loss  of  appetite,  etc.,  is  .ittrib^ 
ut3ble  rather  to  ihc  loss  of  sleep  and  the  discomfort  auendaut 
upon  the  condition!  wilhin  the  ciuial  than  to  ;iny  actual  systemic 
infection.  After  these  symplccns  have  persisted  for  from  forty* 
cright  bonr^  to  ihrcc  or  fnur  ilays,  ihey  dt^iippear  quite  sud- 
denly, and  coincident  vrith  their  cessation  a  purulent  dischargee 
appears  in  the  meatus.  This,  it  need  scarcely  be  stated,  is  due 
to  tbc  5pon(ancoti9  rupture  of  ihe  ab^ce^s,  the  disdjargcol  its 
contents  causing  an  abatement  of  all  the  distressing'  manifes- 
tation*. 

Aft  stated  under  Pathology^  however,  these  abscesses  ordi- 
narily appear  in  groups,  so  that  in  the  course  of  a  few  days 
the  nymptomn  already  iiiirraled  arc  repealed.  H  the  iiil!ain- 
tnatory  process  extends  to  the  tyntpanuni  ur  Ut  the  mastoid 
cells,  the  pain  becomes  more  intense  and  the  constitutional 
syinpinms  also  are  more  marked.  The  lempcratiu^  rises,  the 
pain  instead  nl  being  localized  involves  the  entire  temporal 
r^inoT  or  may  manifest  itself  as  a  severe  f^cneral  headache* 
The  impairment  in  hearing'  and  the  subjective  disturbaitces 
become  more  marked,  and  the  gravity  of  the  afrecii*m  lii  evU 
deoced  by  the  increased  prostration  from  which  the  pa  lie  nt 
atiiler^ 

DiaCDVSis. — It  would  seem  that  the  diagnosis  of  such  an 
dfiection  would  prescat  no  diHicultics,  but  this  is  frequently 
by  no  means  simple.  In  Ihc  early  sta^ei  tlie  patient  is  not 
able  to  locahie  the  pain,  but  cotnplaimi  simply  of  a  feeling  of 
dkcoRtfort  and  heaviness  in  the  head,  and  may  even  ignore 
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the  c;ir  entirely  and  rckrall  the  painful  ^cn^tions  to  the  p: 
encc  ot  carious  teeth.  An  inspection  ol  the  cur  at  this  |>on< 
may  rev«al  absolutely  nothini;,  U>  however,  wc  supplcmcnl 
ocular  i[i»:pection  by  carefully  tei^tin;;  the  ^nsilivene£«  of  U^ 
walls  oi  the  canal  by  mcaiiii  of  a  cotion-tippcd  probe,  usually 
some  one  point  wrill  be  found  where  prepare  causes  the  pa- 
tient lc>  winirtr  sligfilly.  Tlki  itiud^  ^licss  can  iiol  be  lattt,  Icon- 
cvci',  upon  ihc  ncee&^Ity  of  first  inspecting  the  ear  without  the 
use  ol  the  speculum,  the  auricle  bcinf;:  drawa  upward  and 
t»ckward.  or  in  a  very  yoiuig  child  <lowiiward  and  buckward,.^H 
and  the  entrance  oi  the  meatus  first  examined  by  rcHectedV 
light  before  the  introdu::lion  of  aoy  instrument.  It  is  well, 
also,  to  prefii  gently  upon  the  [posterior,  inferior,  superr^^and 
anterior  walls  of  the  canal  wiih  ihe  cotton-tipped  pro*>c  before ^^ 
introducing  the  speculum,  in  order  to  recognize  any  tendcc^H 
point  which  might  escape  detectiort  after  the  insertion  of  the 
instrument.  Very  frequently,  at  an  early  Mage,  this  tender- 
ness may  be  the  only  evidence  suggestive  of  the  local  lesicjn. 
If  this  e\nmiraii(>u  it  made  befortr  the  speculum  is  inscrtcc, 
a  very  slight  tumclaction  may  be  observed  eneroaching  upon 
the  lumen  of  the  canal,  from  one  of  Itfr  walLs.  This  area  mar 
not  differ  in  color  from  ihc  surrounding  pans,  or  it  may  bo 

of  a  slightly  p£nl(i«h  or  nrd- 
dNh  hue.  This  aUcmtion 
in  color  is  scldotn  iwiiice- 
aWc.  ami  the  insertion  of  the 
speculum  may  entirely  ob- 
literate the  local  swelling. 
The  deeper  parts  should  t>c 
tested,  after  the  speculum 
has  been  introduced,  by 
ine:in^  nf  thr?  pn^hr  in  the 
manner  already  described, 
and  the  presence  of  one  of 
more  lender  points  be 
looked  upon  with  su:»piciOTL 
If  the  local  process  is  mora 
;idvanced  the  areas  of  tum^ 
factior  are  easily  recognised 
(Fig-  77);  if  the  inflammatory  prucen*  i?i  located  De:ir  the 
orifice  of  the  canal,  the  introduction  of  the  speculum  mav  be 
painful-     As  many  patients,  hovicvcr,   wince  slightly  upon 


FlO.  77«— OtiliftctUmb  acuIa  circa  rntccipi*. 

ti  (b*  vniriDn  i>l  the  cjit*l  involving  (htf 
nip«nor  and  botterior  wiUl  (>aiu.rBl 
tlu.) 
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the  introduction  ol  any  instrument  into  the  me^ttus^  this  Mgn 
should  be  accepted  with  con sid cm blc  caution.  As  has  been 
stated,  circumBcribed  inH;iirmatton  ot  the  canal  is  usually 
located  in  the  movable  portion,  and  although  occjisictnalEy 
occurring  in  the  osseous  segment,  any  localized  tumefaction 
in  this  rcgic^n  should  be  looked  upon  with  great  suspicion, 
<:«(>ecially  H  situated  upun  the  superior  posterior  wall,  since 
in  this  locality  the  mastoid  antruui  is  separated  frnm  the 
meatus  by  a  comparatively  thin  plate  of  bone,  and  an  inHam- 
mation  within  the  mastoid  cclh  often  causes  an  encroachment 
upon  the  lun^en  oi  the  canal  in  this  locality.  When  this  is 
the  condition  oioscopic  ex- 
amination ^dves  the  impres- 
sion ol  a  canal  which  rapid- 
ly becomes  n;irro*  at  the 
fuiiduH.  the  Hue  of  demar- 
cation between  the  drum 
mccnbraiic  and  the  superior 
and  poittcrior  walls  of  the 
meatus  being  poorly  de- 
tinecJ.  In  some  inMance« 
only  a  small  sliilikc  open- 
Ing  is  visible  ai  the  inner 
cxtremtly  of  th«  canal,  the 
memhramt  r  VTipani  being 
conjplelcly  hidden  iioni 
vi«w  ciccpt  over  this  arc<i 
(Fis.  78).    Such  a  condition 

means,  almoM  invariably,  a  collection  of  Huid  within  the  mas- 
toid antrum,  and  always  Tndicate^  an  a^eciion  of  the  deeper 
StnJCtures,  aIthoUi;h  (he  prtjcc&s  may  have  had  its  origin  in 
the  external  meatus :  in  otlier  words,  thr  afleciinn  is  no  longer 
confined  to  the  nieatnis  but  involves  the  middle  car.  On  the 
cotiirary.  in  furtincular  inllamnfaMnn  the  greatest  narrowing 
i»  at  the  orifice  of  the  meatus,  and  it  the  speculum  can  once 
be  curried  past  Ibis  obstntction,  which  lies  comparatively 
near  the  external  opening  ol  the  canal»  an  unobstructed  view 
can  be  obtained  of  the  parts  that  lie  beyond.  Where  a  cSr- 
cumscribed  external  otitis  occurs  in  an  ear  which  is  already 
the  teat  ol  a  purulent  intlaminatSoii  of  the  rympammi,  the 
locsnton  of  the  tumefaction  in  the  superfjcial  meatus  will  fre- 
quently enable  us  tii  diatinj-tuish  between  a  simple  circum- 


f-'lij,  7?.— Otilii  calrma  ncul*  uf  lUc  JKp 
'    '  u>i^  indiutitfi  of  in- 


ptirtii>n  of  the  mcaiuii^  jndiutitfi  of  in- 
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scribed  external  otitis  anil  one  due  to  an  Inflammation  of  the 
mastoid  process  (compare  Fig«,  ^'^  and  ^S). 

Hxiernal  ruanipulation  will  reveal  con^iidcrablc  tenderness 
upon  prc^&ure  in  frunt  uf  \\\^  1ragii%  \i  ihf!  aiitcrim  wall  ift  af- 
fected i  indeed,  ^3  the  entire  fibro-cnrhlagiiious  portion  of  ihc 
canal  is  moved,  to  a  certain  extent,  by  any  pressure  in  this 
region,  this  lest  in  adults  Jsof  ^'reat  imporlance  inmnking  the 
di^erential  diOj^nobis  between  intlaininatory  affections  of  the 
meatus  as  distinguished  Irom  those  of  deeper  parts — that  is,  of 
(he  middle  car  or  of  the  mastoid  process.  In  ihe  s^me  wav 
if  the  auricle  be  grasped  finidy  iiml  mi^ved  in  variuus  dtrec- 
lions,  any  inflammarion  in  the  canal  will  be  evidenced  by  the 
pain  which  this  manipulation  causes.  It  \%  aUo  well  to  exert 
prc^tiure  upon  the  walb  of  the  canal  from  below  upvtard  and 
from  above  dobvnward,  and  from  behind  forward  tucce^^ivcly. 
II  the  cartila^nous  meaUs  is  atTectcd  it  will  be  scarcely  pos- 
sible not  to  eiieit  some  tenderness,  no  matter  where  the  at>- 
scess  i«  located.  The  occurrence  of  <^dema  over  the  mastoid 
process  may  lead  to  the  erroiit-oiis  supposition  that  the  os5cou<i 
iiructures  have  become  involved.  This  mistake  need  never 
be  made  if  care  is  taken  to  test  for  the  presence  of  tenderness 
over  the  mastoid  process  itself,  without  communicating  any 
motion  to  the  auricle  in  applying  the  pressure.  To  do  thb 
the  fingers  of  the  hand  are  rested  lightly  upon  the  side  of  the 
head,  while  the  thumb  is  pressed  firmly  over  the  <:i^ematoti« 
area,  talcing  care  that  this  pressure  t^hall  be  exericd  just  be- 
hind the  line  of  insertion  of  the  auncle,  atid  in  a  direciion 
backward  and  inward  rather  than  forward  and  inward.  In 
this  way  the  movable  portion  of  the  canal  is  in  no  way  dis- 
turbed and  the  pressure  is  brought  to  bear  directly  upon  the 
mastoid  process.  It  will  be  found  that  where  ihc  in^amma- 
lion  is  confined  to  the  canal  alone  no  icnderness  is  elicited  by 
this  manipulation*  although  the  thumb  may  sink  quite  deeply 
Into  the  cf'dematous  tissues  and  leave  its  imprint  there  when 
rcHKived.  As  soon,  however^  ai  the  pressure  Is  directed  in 
the  slightest  degree  forward,  so  as  to  move  either  the  fturicle 
or  the  tibro^carlilaginous  canal,  the  patient  s^^cs  evidence  of 
intense  sufleriag.  Although  simple  Jn  execution  th:$  point  is 
of  great  value,  especially  in  diflfercntial  diagnosis.  In  the 
satne  manner  a  careful  examination  ol  the  iflandular  intilirG- 
tion,  either  behind  the  ear  Oi  below  It,  will  usually  enable 
one  to  recognize  its  nature  in  distiiiciion  from  a  mastoid  peri- 
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osteitis,  or  an  extra v;t5»ti on  of  pus  due  to  the  spontaneous 
fvacuadou  of  the  mastoid  abscess  beneath  the  sicrno-nastoid 
muscle  through  the  rliagastric  fossa.  In  some  ini^Unccs.  how- 
ever, it  1%'ill  be  necessary  to  observe  the  condition  for  several 
days  belorc  tn  exact  opinion  can  be  arrived  at. 

A  mppun&tive  inflainmation  of  the  parotid  g^land  nnv  oc» 
cagionally  lead  to  error.  This  condition,  from  the  local  ten- 
derness, the  severe  pain  upon  masttc^aticn,  and  ihe  local  tu- 
mefaciiEin  of  the  :mtrru.ini'*?ri(>r  wall  of  the  canal  just  wjlhin 
the  orifict?  of  Ibr  mealii5,  may  ^iomclimrs  be  mistaken  for  a 
furuoclc ;  especially  is  this  the  case  when  wc  remember  ihat 
we  frequently  find  the  parotid  cnhirgcd  secondarily  as  the 
result  of  the  circumscribed  external  otitis  located  here.  Prac- 
tically ftucb  an  error  would  be  a  matter  of  no  significance, 
itincc  the  treatment  would  be  the  $ame.  Upr^n  evacuation  ot 
the  ab£ces£,  either  spontaneously  or  by  incision,  the  quantLty 
of  pus  disehargcd  would  readily  show  whether  we  had  to 
deal  with  simple  h>cali/ed  inllaminalion  o(  the  canal,  ^r  with 
3  breaking  down  of  the  substance  of  the  parotid,  in  which  the 
pus  had  made  its  way  to  the  surface  in  this  situation. 

Prognosis, — When  uncomplicated,  the  alTcction  ordinarily 
runs  its  course  in  trom  lour  to  eight  days,  the  symptoms 
bein^  at  their  height  about  the  third  day.  Care  must  bo  exer- 
cised  ID  cxpre!^ing  an  opinion  upon  this  point,  as  the  succes- 
tive  infection  of  other  area&  may  prolong  the  aflection  consid- 
erably. The  general  health  of  the  patient  is  a  fact  of  great 
ifnp*»rtan<rr  in  eonitidering  hnw  rapidly  the  terminalian  f>f 
the  dise^isc  may  be  expected,  reinfection  being  much  more 
apt  10  lake  |>lacc  if  the  general  condition  is  impaired.  Per* 
sonal  cleanliness,  precise  attention  in  carrying  out  the  local 
measures  in4tituled  lor  the  relief  of  the  condition,  and  the 
avoidance  of  any  unnecessary  handling  of  the  part — all  aid  in 
bringitig  about  a  speedy  termination.  So  far  as  danger  to  life 
is  concerned,  this  is  usually  considered  ahn<ist  ni/.  It  should 
be  f«membercd,  however,  that  in  exceptional  Instances  exten- 
sion takes  place  both  to  the  mastoid  cell*  and  \a  the  middle 
car.  and  that  death  has  resulted  from  meningitis  or  sinus 
thrombosisL  Occasionally  dehiscences  exist  in  the  walls  of 
the  osseous  meatus,  rendering  t-xtension  to  the  intracranial 
5truc1cires  easy-  It  should  also  be  remembered  that  aUcr 
the  contents  of  the  abscess  have  been  evacuated,  cither  spon- 
taneouKly  or  by  inci»;£on,  a  denuded  fiurface  reinaint.  through 


J 


226  CIRCUMSCRIBED   EXTERNAL  OTtTIS. 

whirh  infcclfon  m^v  rn^lv  XaUc  {ilArc.  The  aullinr  has  weo 
(j:ic  instance  of  ci>^ipcUtou5  intcclion  in  this  region*  resulting 
in  death. 

Treatment— H  observed  early,  our  first  cflorts  should  be 
directed  to  abort  the  ^ttackn  if  poseibk,  and  thus  prevent  pus 
formation.  With  this  end  in  view,  the  local  abstraction  of 
blood  by  means  of  the  natural  leech,  i>r  better,  perhaps,  by  the 
wcl  cup.  should  be  instituted  -it  once  If  the  area  in  front  of 
the  tragus  is  lender  the  blood  should  be  abstracted  from  thb 
region^  In  an  adult  twii  ounces  oi  blivod  may  be  taken  away 
it  ilic  wet  cup  is  used ;  U  the  natural  leeches  arc  preferred, 
two  or  three  may  be  applied  directly  in  front  of  the  tragus. 
When  the  posterior  or  superior  vcM  is  the  ^tc  of  the  inflani* 
mation  the  be&t  results  arc  obtained  by  abstracting  blood  from 
the  mastoid  region.  Owing  to  the  free  intcrcommunfcation 
of  \yUnK\  vesseU  :n  this  re^tin  it  h  usually  wise  to  take  auat 
a  gre<iier  (juanlily  here  than  when  the  leeches  are  applied 
in  front  of  the  tragus.  With  reference  to  the  relative  value 
of  the  wet  cup  and  the  natural  leech,  it  should  be  stated  thai 
the  wet  cup  is  to  be  decidedly  preferred,  except  perhaps  in 
the  case  of  children  under  six  or  seven  years  ol  age,  who  may 
object  less  forcibly  to  the  natural  leech  thnn  any  instrumental 
procedure.  If  the  natural  leech  is  used,  the  meatus  should 
be  occluded  u'ith  cotton  to  prevent  the  animal  from  attach' 
irg  irsrif  wiihin  the  canal,  an  accident  which  has  occurret!  In 
sevei^l  in&lanccs.  The  chief  objection  tu  iiahtr;il  lerchr^  i* 
that  in  many  cascsi  they  arc  difticutt  to  apply,  and  the  precise 
quantity  of  blood  taken  fiAvay  can  not  be  C5limatcil.  The  re- 
suiting  hjcmorrhagc  frequently  continues  for  a  considerable 
time  after  the  lecchc*  have  been  removed,  and  may  be  a  source 
of  annoyance  both  to  the  patient  and  his  friends.  Quiteanum- 
her  of  instances  have  been  reported  in  which  erysipelas  has 
followed  their  application,  a  fact  which  certainly  constitutes 
a  grave  objection.  The  wet  cup,  on  the  contrary,  af!ords  us 
a  means  of  taking  away  ihc^  exact  amount  of  blood  we  deetn 
desirable;  it  can  be  easily  applied,  and.  if  carefully  dmic.  its 
use  is  not  attended  by  any  more  than  trifling  momentary  pain. 
In  very  young  children  restraint  will  always  be  necessary 
whichever  method  is  used,  while  adults  almost  invariably 
prefer  to  endure  the  momentary  suffering  which  the  anilicial 
leech  causes,  rather  than  to  subject  lhem*<-lves  to  the  annoy, 
aiice  which  the  application  of  the  natural  leech  entailft.     The 
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Itislmmmial  absiraclJoii  nf  blood  may  be  r-fTcctcd  by  ihc  use 
of  a  device  which  consists  of  a  glass  tiibc  closed  at  one  end, 
while  ihc  tnarfTin  of  the  open  extremity  is  ground  accurately 
xo  permit  of  its  exact  application  to  the  interment*  The 
tnlerior  of  the  lube  is  fitted  with  an  air-tight  piston,  the  rod 
oJ  which  i*  pn^ividL'fl  with  n  thrt-McL  The  (ither  extremity  of 
the  tube  1*  provided  with  a  cnp  through  which  the  piston  rod 
psu»&-  Beynnd  ihe  cap  the  piston  rod  (*  provided  with  a 
nut  which  traverscii  ihe  ihread  upon  the  rod  :  by  turning  this 
nut  the  piston  U  made  to  travel  the  length  ot  tiic  lube, 

U  now  the  piston  is  lowered  as  much  as  possible,  and  the 
open  extremity  of  the  tube — previously  smenrcd  wi(h  a  little 
vaseline— is  applied  closely  to  the  skin,  sticccssivc  turns  of 
the  nut  will  exhaust  the  air  from  the  tube  and  cause  an  in- 
teniw  congcrittion  of  the  area  which  it  covers,  while  the  soft 
p^rts  will  bulge  tnio  the  lube  as  the  air  above  is  rarefied, 
aiid  the  pres?i^uie  td  the  air  wlrhnul  will  be  snfTtdi^nllv  great 
to  hold  the  apparaniN  In  pn-sition.  This  proce»is  of  dry  cup- 
ping may  of  itself  be  sufhcicnt  in  certain  instances  to  relieve 
the  symptoms ;  if,  however,  it  ii  decided  to  abstract  a  certain 
quantity  oi  blood,  the  cup  should  be  Ult  in  pi^siticm  for  a 
It'iv  minutes,  aflcr  which  it  should  be  removed  and  the  local 
congested  ^rca  punctured  in  several  places,  cither  by  means 
of  a  small,  sh^irp  knife  or  by  a  scariftcTitor,  shown  In  Fig,  ^ 


In  either  case  the  process  is  not  painful,  as  the  turge»eencc  of 
the  parts  is  so  (jreat  that  but  little  sensitiveness  remains.  The 
cup  should  now  be  quickly  reapplied,  when  a  free  flow  of 
blood  follows,  and  at  much  may  tie  remuved  as  secni;i  desira- 
ble. The  application  of  this  instrument  would  i\t  first  seem 
painful,  on  account  of  the  local  lemicrncss  in  ihc  immediate 
vicinity  of  the  car,  it  should  be  remembered,  however,  that 
local  bloodletting  is  applicable  only  to  the  early  stages 
of  the  dif«ase,  at  which  period  this  tendcrneBS  is  not  well 
marked* 

In  place  of  the  instrument  mentioned  above,  the  author 
eraploysone  In  which  the  scarification  is  performed  without 
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the  removal  of  the  cup,  while  the  ordinarjr  carsyrin^  b  used 
to  exhaust  the  air.  Fig,  So  shows  the  method  ot  opciattoa. 
and  renders  a  deuiled  description  superfluous.  The  instni- 
\X  is  so  constructed  su  to  be  interchangeable  with  the  lip 

of  the  ear  sjrit^e, 
and  thus  the  neceS' 
sii)  of  carrrin^  a 
cumbcntcifnc;  apju- 
raius  b  avoided. 

As  before  atatcd, 
local  bloodletting  ii 
ol  value  in  abontng 
the  afiectioa  onlr 
in  the  very  earlr 
stagr^  tt'brn  the 
lisiiu  ha^  ]j*hlcd  tor 
fliiriy-six  or  forly- 
ci;;:ht  hours  before 
the  p.itient  is  seen 
lor  the  first  time, 
this  procedure  will 
almost  always  be 
usele^  as  a  prophy- 
l;tctic  rnenMire,  al- 
though it  may  tcni- 
porarily  relieve  ihc 
pain;  usually,  how- 
ever, it  only  adds 
10  the  discomfort 
which  the  patient 
is  already  suffenni;, 
J\fter  the  abstraction  of  a  certain  amount  of  blood  in  the 
very  early  stages,  the  iocal  application  of  cold  is  of  undoubt- 
ed benefit,  Loth  tor  ihe  relief  of  pain  and  fur  the  purpose  of 
aborting  the  attnck.  When  the  focus  of  inflammatiixn  is  lo- 
cated upon  the  posterior  wall  of  the  canal,  the  application 
of  cold  may  be  made  by  means  of  the  Lciter  coil,  shown  in 
F^.  8i,  the  coil  being  so  molded  that  it  applies  ilAell  closely 
to  the  surface  of  the  mastoid.  The  aural  ice  bag  shown  in 
Fig.  70  may  also  be  employed  for  the  same  purpose.  When 
the  focus  of  inflammation  is  situated  elsewhere,  the  coil  lie- 
hind  the  ear  is  of  but  little  value,  and,  in  order  to  be  cfHcient, 


■duitfd  Ld  tht  vrdlniiy  h»id- 
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ch  an  appardtii?i  muRt  bt:  m)  arraEi^cfd  that  a  coiiLinuouifc 
strcAED  oi  cold  ^v^;ltcr  is  ni.ndc  to  pass  through  a  tube  bent  in 
the  form  ol  the  letter  U.  and  oJ  such  dimensions  that  it  may 
be  inserted  into  ttic  auditory  rocaiuK.     Theoretically,  this  is 
■  the  ideal    mutho<l    of    trc^:UmcnL- 
practically,  it  is  of  link-  value,  ior 
when  the  meatus  i!^  inflamed  Et  U 
so  trni.lrriH.iT  the  prr^rm;c  nf  such 
an  iDStrtinicnl  caust's  ajn^id<^rab[r 
'discmnforl,  arnl    by   its  prcs^iiir 
aggravates  the  condition  it  is  in- 
tended   lo    relieve*       Where    the 
c&nal  is  large,  however,  the  meth- 
od may  be  Iricd- 

Tiic  insiillation  of  fluid  prepa- 
nuioitft  to  relieve  ibc  pain  seems 
to  n\r  ut  be  a  measure  o(  pracii- 
tally  nil  value  uliatever.  A  {(lance 
over  the  literature  on  the  subject 
vQords  sufficicDt  evidence  ol  this, 
I  think,  OD  account  ol  the  large 
numtKr  ol  remedies  which  have 
been    advocated.    Thus   we   find 

rcctJinmendcd    solutions   of   morphine,  atropine,    subacctate 

uf  lead,  coaiJTie,  memhfil,  oil  of  eucalyptus,  dilute  carbolic 

aL'id,  verairinc.  and,  in  fad,  all  tht-  druji^i  of   the  pharma- 

ccijicrb  whieh  have  a  real  or  {juagined  ;n^atgcsLc  local  action. 

It  onust  be  lemcmbered  that  the  absorption  of  any  rcuicdy 

'rnni  the  unbroken  ^k'm  takes  place  very  slowly  aiid  jiroduccs. 

"»trelorc.  when  applied  lo  the  cutis,  almost  n<j  eticct  aside 

frtzm  that  due  to  the  evaporation  of  the  liquid,  with  the  con* 

*^«^«cni  production  of  a  certain  amount  of  cold.    The  small 

ATx^ooni  uf  benefit  lo  be  derived  from  suc^h  appUcatiuns  is 

'^^z^re  than  countrrbulanced,  in  my  opinion,  by  the  sodden 

^^*vii(ioD  nl  the  r!p]deriniH,  whfcli  J^  prcnlueed  by  ihe  rirtcu- 

•wi  of  the   liquid  in  the  canal,  making  sabsetjucnt  instru- 

-ntal  maoipulalions  much  more  difticuU,  and  masking  to  a 

■~^'  fcreat  dcjfrcc  the  local  appearance  upon  speculum  ex* 

»^»iraiiofi. 

No  remedies  should  be  employed  locally  unless  the  epi- 
^^Tinis  has  alreadv  been  exfoliated  over  a  considerable  sur. 
^^e^acondituin  with  which  we  not  gnfrenuently  meet  as  the 
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restik  of  a  previous  chronic  inflammatton.  When  this  condt^ 
lion  is  pnfscni,  any  of  ihe  hefore-m«mioncd  drugs,  cither 
singlv  or  in  a>mbiiia(it.in,  tnav  bf  l)c"Tu^firial>  Thry  arr  mml 
GOiivciiimEly  used  In  the  forn)  of  gelatin  l>oiigics>  as  advocated 
by  Gniber*  iimlcr  the  name  of  amyj:dale  aurium.  They  con- 
sist essentially  of  scnall  conical  suppositories  of  gcUtin.  iht? 
druff  beinj:  Incorporated  in  their  substance;  the  heat  of  th^y 
canal  di^tolves  the  gebttn,  and  the  drufj  Is  thus  brouf^l^H 
directly  into  contact  with  the  walk  of  the  canal  and  even 
distributed  over  the  tnt!a[ned  surface.  IVcvJous  to  their  ii 
sertinn  the  canal  shoiikl  be  thoroughly  cleansed  with  n  mil 
antiseptic  solution,  after  which  ihc  juppti^itory  is  in^rtcd  m 
the  4>rif)cc  of  the  mealus  closed  by  a  small  pledget  of  cottoi 
This  method  19  certainly  preferable  to  the  use  oJ  olcajclnous 
preparations,  and  may  to  an  extent  relieve  the  pain  if  the 
superficial  epidermis  has  desquamated.  Core  should  be  taken, 
when  any  of  the  fttronj^er  alkaloids  ar«  uited  in  the  exiemil 
meatus,  to  determine  positively  that  no  perforation  of  the 
membranatympani  is  present,  since  when  this  condition  exist^ 
absi)rpli<in  may  rapidly  take  place,  eithi^r  frnin  the  miicni 
cnernbiTine  of  the  middle  ear  or  by  passage  of  the  drug  iati 
the  pharynx  and  Mib^cquently  itiln  ihc  stomach — an  cvi 
which  would  be  followed  by  constituitonal  cITccts,  If  nior^ 
phinc  is  to  be  used,  it  should  be  in  the  form  of  the  alkalol 
itself  and  not  in  the  form  ot  one  of  the  salts,  since  the  simple' 
alkaloid  is  more  readily  absorbed  cndcrmically  than  any  of 
its  combinations.  The  cocaine  ear  bath  may  relieve  the  local 
pain  soRiewhat,  after  Ihe  exfoJmtion  of  ihe  superficial  laver 
of  the  q^idcrmis,  and  is  principally  indicated  where  Ihe  sur- 
geon intends  to  incise  the  canal,  in  the  cniirse  of  a  frw  lK»ur\ 
aj  the  »low  absorption  may  produce  a  ceitain  amount  of  local 
nnnsthesia. 

While  cocaine  is  of  great  value  as  a  local  anaesthetic,  tl 
loc.ll  anal^es-tc  action  is  somewhat  limited,  and  lor  this  pi 
pose  we  may  more  advantageously  employ  an  alcoholic  *oli 
tion  of  menthol,  dilute  carbolic  acid,  cret)snte,  oil  ni  eucalyp- 
lus.  thymol,  oil  of  cloves,  or  linme  nther  arornatic  oil.    Of 
these  remedies,  menthol  is  perhaps  the  most  cirH;[j(-iou&  in 
relieving  the  pain,  "hich  frequently  i>  not  confined  to  ibc 
ear,  but  may  manifest  itsclt  as  an  intense  neuralgia  ot  the 

*  Ldittiach  der  Olirothrillrundr,  Vlvnni,  iMA,  pi  Vg9, 
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various  branches  of  ihe  fifth  nerve-     This  use  of  mcnihol  M-as 
firftl  advised  by  Cholewa  * 

In  addition  tu  the  relief  o(   paiti,  its  aciion  u*  ;i  gt^rmi* 

cidr  makrs  it  priniaiUHy  valuable,  as  it  afford^i  a  tncans  of 

conibialing  the  local  inf^ciivc  process  and  of  prtvcnliiig  llie 

formation  of  olhcr  abscesses.     It  is  best  applied  by  inserting 

into  the  canal  a  iong.  narrow  pledget  ol  cotton  previously 

^atumtcd  with  a  ten-  tu  iwcnty-pur-ccnt  solution  of  the  drug 

in  :k[t>olene  or  ohve  oil.     The  reiie(  obtained  is  often  consid^ 

crable;.    The  odW  objection  to  its  use  i^  the  fatty  vehicle  with 

which  U  is  Incorporated.     A$  the  menthol  is  :inti»ept!c,  thtt 

H  unimportant,     li  may  be  avoided  by  using  an  alcoholic 

soltttion  of  menthol  in  the  manner  above  described,  or  a  five- 

pcr-ceiil  solution  may  be  drop^icd  into  the  canal  M  ititerv;ils. 

IL  ior  any  reason,  we  prefer  to  use  carbolic  acid  or  creosote. 

the  preparations  should  not  contain  more  than  ten  per  cent  of 

the  drgg.     Menthol  will  probnbly  prove  of  more  value  than 

anv  of  the  other  dru^s  mentioned  above^ 

^m      When  a  patient  is  observed  at  a  stn^e  too  late  for  us  to 

^Blopr  to  abort  the  ;tltack,  the  h.>ca1  «nbs traction  of  bUrod  ttnd 

^■he  use  of  cold  applications  ^re  worsr^   rhan  useless.      The 

^^pplicaliou  of  hcjl.  bowcvei,  is  advanl;iKeous,  as  it  icHcves. 

to  a  rery  great  degree,  ihc?  intense  suflcring.     Moist  lieal. 

bowCTcr.  is  objectionable.    The  pernicious  practice,  so  com- 

^^non,  of  applying  a  poultice  to  the  ear,  or  ol  putting  the  heart 

^^  A  roast  onion  into  the  canal,  the  outer  layers  being  ap|)lied 

'     lo  the  outside  lo  retriin  the  heat,  can  not  be  too  strongly  con 

^^lemned.     Such  procedures  favor  the  development  of  stjc- 

Hbessive  crops  of  furuncles  by  causing  a   mucerafion  of  the 

epidermis  llnmg  the  canal,  and  aid  subsequent  local  infection. 

^■While  heat,  iherefore.  is  tme  n\  our  most  valuable  agent*,  it 

^khotild  be  employed  as  dry  heat.    This  rray  be  secured  by 

^BliiuG:  an  ordioarv  flat  bottle  with  hot  water,  wrapping  it  in 

^'several  layers  of  flannel,  and  resting  the  head  upon  it,     A 

more  elegant  form  ol  application  is  the  small  japzinese  pocket 

K;ove  which  is  sold  in  the  shops,  which  when  once  lighted 
Rurdt  us  a  meanc  ol  applying  dry  heat  locally,  the  small  box 
eing  wrapped  in  nnnnel  -nnd  Hther  secured  to  ihe  sideof  (he 
head  by  means  of  a  lew  turns  ol  a  bandage — its  lij;:ht  weight 
'Tin^  thi»  [»niclicablc — nr,  after  lieing  enveloped  in  sev- 

■  Tlivt*p,  MontFihen,  isSg,  Na  & 
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eral  layers  of  cloth,  it  may  be  placed  upon  the  pillow  ^md  the 
patient  may  rest  the  ear  upon  it.  The  common  bot-wacer 
bagj  founri  in  e^very  household,  can  be  itsed  En  this  manner, 
but  its  cmplujrneiu  requires  that  ihe  |iatient  shall  br  continu- 
ally in  the  rccumtjcut  pcif^kiou,  and  this  is  somelimcs  utidc^r- 
ablc.  In  addition  to  these  mciisurcs.  if  wc  wish  to  apply  heat 
more  directly  to  the  parts,  i  sometimes  direct  patients  to  cut 
O^  the  tinE^cMips  of  an  old  kid  glove  and  fill  them  with  &alt, 
the  open  extremity  being  closed  either  with  a  few  stitches  or 
by  a  few  turns  of  linen  thread.  These  small  salt  bags  may  be 
warmed  upon  a  common  tin  plate  on  a  stove,  or  over  a  g^ 
tlame  or  ml  lamp,  afler  which  ihey  niav  be  inserted  into  the 
meatus-  The  sJilt  retains  its  heal  for  a  couMderable  period, 
especially  if  the  cslcnial  parts  arc  kept  warm  by  resting  Ihe 
head  upon  ci  hot-water  bag  or  similar  device. 

Bearing  in  mind  that  the  process  is  essentially  one  of  local 
infection,  our  efforts  shojld  be  directed,  not  only  to  the  relleC 
of  the  local  condition,  but  to  the  prevention  of  the  same  in- 
feciive  process  at  other  points  in  ihe  canal.  The  canal  should 
be  ihoriJUghly  cleansed  with  ei  warm  antiseptic  solution  bv 
means  of  the  syringe,  using  either  carbolic  acid,  in  the  pri>- 
portion  of  one  to  sixty,  or  the  bichloride  o(  mercury  solution. 
about  ouc  to  eight  thousand.  After  9ynag:in£:.  which  must 
be  thoroughly  but  gently  done,  the  car  ia  to  be  carelully 
dried  with  small  pledgees  o(  cotton  rolled  upon  the  cotton 
holder,  the  manipulation  being  conducted  under  ocular  in- 
spection by  means  of  refiecied  light.  The  canal  should  next 
be  filled  with  an  alcoholic  solution  of  boric  acid  of  the 
strength  of  twenty  grains  lu  the  ounce.  As  the  sensibility  of 
the  cjinal  varies  considcnibly  in  different  subjects,  the  instilla- 
tion of  alcohol  mav  cause  pain,  and  ;t  is  well  to  test  the  scn?*!- 
dveness  of  the  pans  by  touching  the  walls  of  the  canal  with  a 
pledget  of  cotton  previously  moistened  in  the  solution.  If 
this  causes  pain  the  solution  may  be  diluted  with  water, 
the  (quantity  of  water  being  r.ipidly  diminished  at  each  suc- 
cessive application  as  the  sensitiveness  of  the  pans  becomes 
less.  The  instillation  of  this  alcoholic  solution  should  be  re- 
peated at  least  four  limes  during  the  Iwentv-hnir  hours,  and 
it  is  often  advantageous  to  repeat  it  still  more  frequcnily- 
The  syringing  of  the  canal  rot  only  removes  any  dlM^hargr, 
together  with  exfoliated  epithelial  cells,  but  often  relieves  the 
pain  to  a  very  marked  degree.     Although  Ircquent  syringing 
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of  llic  canal  Es  not  advocated  by  the  majority  of  writers,  it 
has  been  my  custom,  especially  in  dispensary  practice,  to 
direct  the  patient  to  cleanse  the  ear  in  this  manner  several 
times  daily,  after  which  the  alcoholic  solution  may  be  instilled 
in  che  manner  already  (ie&crlbed.  If  the  case  la  seen  twEce 
daiJy  by  the  surgeon  the  patient  need  noi  use  the  syringe  nt 
home,  but  may  iiistiU  the  boric-acid  solution  without  previous 
cle^nung  of  ihe  canal.  It  is  seldom  necessary  ftir  the  surgeon 
to  wc  the  caac  as  frequciiliy  as  this,  however,  and  equally 
^ood  results  ^c  obtained  lE  the  canal  is  syringed  by  ihc  pa- 
tient twice  or  three  limes  daily,  the  alcoholic  &o!nUon  being 
used  aficr  each  irrigation.  The  surgeon  should,  il  possible, 
see  the  patient  daily  for  the  firsl  few  days. 

While  alt  of  these  methodji  possess  a  certain  amount  of 
value  the  measure  which  stands  pre-eminent  in  the  treatment 
of  lliiv  adi^vlltm  rv  thai  of  e;ir]y  InciMOn,  To  tEiisn  f  tliinic,  wc 
should  ahiiys  resort  if  our  efforts  to  abort  the  attnck  by  local 
bli>ud!etting  arc  not  successful  or  ii  the  patient  is  seen  at  ao 
Inte  a  stugc  aa  to  precltidc  the  possibiiity  of  it.  It  is  not 
Advisable  tc  wait  until  the  formation  of  pus  has  taken  place, 
or  even  until  local  Cumel^ction  is  so  extensive  as  to  be  easily 
recognb^ed  by  ocular  inspection.  The  process  is  most  fre- 
quently deeply  situ:Lted  :k  firsr,  and  become>;  superficial  only 
a  short  time  before  s;H>ntaneous  rupture  occurs.  Tearing  the 
walls  of  the  csnal  by  means  of  a  coEton-tipped  probe  in  the 
manner  already  described  will  enable  the  aurgcon  to  rccog* 
otzc  the  aflcctcd  area  as  ccriainly  as  it  local  tumelaction  were 
present-  The  point  of  jjreatcst  tenderness  should  be  incised 
deeply  and  freely  with  a  itharp,  short,  strong,  curved  bistoury, 
the  incision  being  carried  through  che  perichondrium  or  perl- 
Oftteum,  af  the  case  may  be.  li  must  be  of  sufficient  length  to 
irlievc  all  tension.  This  procedure?  is  ifxcessTiely  piiinful — tn 
fact.  1  know  of  no  measure  employed  in  surgery  which  causes 
such  exquisite  suflerlng  as  the  early  incision  of  a  localized  in- 
flammatory area  in  the  c^nxil.  but  the  relicl  aflordcd  futly  ju^ 
tific=s  iliD  surgeon  in  inflicting  this  momentary  pain.  The 
bene^cial  results  obtained  depend  not  only  upon  the  relief  of 
mnfion,  but  nists  upon  the  very  free  bleeding  which  follows, 
this  latter  result  bang  alsct  beneficial  in  rrducing  the  liability 
to  tiie  development  of  a  similar  condition  in  some  other  part 
of  the  canal.  General  an^eslhoi^  i^  scldiim  lequirrd;  ns  when 
n  pro(»erly  fornKd  instrument  is  used  it  is  only  necessary  to 
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make  the  mitial  puncture  under  ocular  inspection,  th<*  tur- 
geon  being  able  to  control  ihe  extent  c^nd  direction  of  i^e 
incision  by  his  tactile  sense  quite  a*  well  as  by  the  sense  of 
5ighr  The  operaiion  can  be  rendered  piiinless  by  llie  itd* 
ministnition  of  niiruii^  oxide,  and  as  this  anaesthetic  causes 
no  subsequent  constitutional  dislurb^mce.  it  may  be  used 
with  advantage.  Local  an.-esthcsiCL  is  of  no  value  in  these 
cascs- 

After  the  focus  of  in  flam  mat  ion  has  been  incised  the 
rules  nlrc:idy  given  concerning  clean»)n|;  of  the  prtrls  should 
be  carried  out,  with  the  cKception  that  any  alcoholic  solution 
applied  to  ttie  canal  must  be  considerably  reduced  In  strength, 
-n  otherwise  severe  pain  wijuld  be  produced  by  its  instilla- 
tion. The  cleansing  may  be  effected  cither  by  the  ordinary 
car  jyringc  (Fig,  3i)>  the  small  soft- rubber-ball  syringe,  or,  if 
considerable  pain  persists,  continuous  irrigation  of  the  canal 

may  be  employed.  Thi* 
may  be  carried  out  by 
usinjj  the  ordinary  foun- 

Fifl"«-H»M-ruhh„..r  o""i;'  ■^*"    syHnge.      A    warm 

aniisrptic  solution,  either 
of  bichlririrle  of  nicicurv.  one  to  eighl.  ihousautl,  ui  of  ?x)ric 
acid,  in  Ihc  proptirtion  ul  twenty  grains  to  the  cuince,  mny  be 
allowed  to  fiow  over  the  parts  continuously  for  a  period  of 
ten  to  twenty  minutes.  II  ttiis  is  done  immediately  after  inci- 
sion, the  attendant  pain  i]utckly  disappears,  while  the  warmth 
of  the  application  favors  free  hrtmorrhage  from  the  wound, 
This  local  depletion  both  relieves  the  pain  and  renders  the 
reparative  proccits  more  rapid-  After  free  inciaion  the  relief 
is  usually  immediate,  and  tn  the  course  of  twenty-four  hours 
the  parts  assume  more  nearly  their  norma!  contour.  The 
discharge,  however,  continues  for  a  few  days,  during  which 
lime  the  infection  of  adjacent  areas  is  very  liable  to  take  place 
unless  attention  is  paid  to  the  systematic  cleansing  of  the 
parts,  as  above  advised.  Ordinarilv  the  abscess  cavity  t>e- 
comes  completely  obliterated  and  the  canal  wall  resumes  a 
perfectly  smooth  and  normal  outline:  evceptionally-  where 
the  process  has  been  very  deep  seated  and  a  considenible  area 
has  been  involved,  exubernnt  granulations  spring  up  about 
the  margins  of  the  opening.  If  very  large,  these  may  be  re- 
moved by  means  ol  the  cold  snare  or  sharp  curette,  Usually, 
however,  they  are  so  small  as  to  require  simple  cauterintiofh 
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n  chemical  iigent.  U'c  may  employ  ior  this  purpose  either 
hromic  acid  or  nimttc  of  sjivcr,  the  former  lo  be  applitd  in 
substance,  a  minute  bit  of  the  acid  being  fused  upon  the  tip 
vi  a  metal  i>n»be  and  :ip|ilied  Lightly  U}  ihe  ef)li)re«cent  tissue, 
after  this  has  been  previou*ily  dried  by  n  plcd^ci  ul  ctitlun; 
any  cxcesa  of  acid  mui^t  be  im:ricdtatcly  wiped  nvsxy  by  means 
ol  a  cotton-tipped  probe,  .is  otherwise  the  agent  quickly 
spreads  over  the  woUs  of  the  canal,  and  severe  diflL»c  irflam- 
mation  may  result.  The  nitrate  ot  «ilvtr  may  be  used  in  the 
same  manner,  or  may  be  applied  as  an  aqueous  solution  of 
from  two  hundred  and  forty  to  four  hundred  and  eighty 
grains  tt>  the  ounc&  I  prefer  the  chromic  acid,  is  in  my 
hands.  :it  legist,  it  has  nrvcr  caused  any  rt'action,  while  oc- 
casionally  the  hilvci  prc]Miatii(jn?i  excilc  a  severe  Necunifary 
inflammation  ol  the  walls  of  the  canal.  Jf  the  destructive 
process  h35  involved  not  only  the  integument,  but  also  Ihe 
underlying  cartilaginous  or  bony  structures,  rather  extensive 
i>ecro«is  may  take  place,  retarding  the  hr.'iling  process  to  a 
marked  degree,  la  such  an  event  it  is  well  thoroughly  to 
curette  the  cavity,  removing  all  diseased  tissue  by  mean*  of 
lh«  sharp  spoon,  after  uhich  nipid  ht^ating  ensues. 

In  addition  to  the  hical  inea«Liri:K  hert;  advoaited,  the  con- 
dilioct  of  the  general  health  should  always  be  borne  in  mind 
m%  furnishing  a  prominent  predisposing  cause  of  local  disease. 
Especial  attention  should  be  paid  to  the  gastro-intcstinal  can,il ; 
constipatton.it  present,  should  be  relieved,  or  disorders  ol  the 
digestion  corrected  by  tlie  administration  of  allcaUes  or  acids, 
OS  seem  indicated.  One  of  the  most  common  caut^ei;  under- 
nf;  this  affection  is  simple  anremia.  This  is  best  combated 
y  ihe  use  of  some  of  the  ferruginous  preparations^  Prob- 
ably ro  specrific  csist^  upon  whiuh  we  ea:i  dt-'pcnd  tfi  pro 
ducc  any  marked  effect  upou  the  progress  of  the  local  in* 
llammatioa.  Sulphide  of  calcium,  so  much  used  in  general 
lurunculosts,  ha$  bc<:n  frequently  advocated,  and  for  a  con- 
siderable period  I  administered  it  regularly  in  every  case,  but 
wa5  unable  to  perceive  any  beneficial  results  from  its  action, 
n  ttf-  use  seems  Indicated  In  any  instance,  it  is  best  given  In 
the  form  of  n  pill  containing  one  sixth  of  a  gniin  iif  ihr-  drug- 
One  pill  is  to  be  taken  every  hour  for  six  doses,  after  which 
the  interval  m^r  be  reduced  to  every  two  hour^  After  this 
medication  has  been  continued  for  twenty-four  or  thirty-six 
Wurs  the  doses  may  be  repeated  less  IrequeMly,  say  at  inter* 
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vals  "f  every  four  or  %iit  hours.  It  will  generallif  he  found, 
however,  lo  cxcri  very  Hide  actiort  upon  the  disc.isc.  The 
intcnial  administration  of  drugs  intended  to  relieve  the  ii> 
tense  suffering  of  the  patient  is  always  advisable  in  the  very 
early  3t8|;c5.  There  can  be  no  question  that  the  reliel  of  pain 
for  a  period  of  six  or  eight  hours,  when  the  process  is  in  its 
incipicncy,  does  exert  a  certain  permanent  beneficial  action, 
the  tendency  being  to  incrcast*  the  resisting  power  of  the  pa- 
tient By  relieving  the  pain  or  reridering  it  more  bearable, 
our  efTort-i  toward  abori  ftii;  th<-  attack  will  be  more  iuccessful. 
It  it  to  be  borne  in  mind  also  that  the  paiii  will  conlionc  ior 
only  at  comparatively  <thort  period  of  time  ;  hence,  the  admin- 
istratio:i  ol  opiate*  is  not  open  to  the  objection  that  the  pa- 
tieni  is  liable  to  acquire  the  opium  habit.  In  the  later  stages 
df  the  Eiffection  analgesics  are  contraindicated,  n^  they  may 
mask  mastoid  involvement. 
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Hut  few  words  need  be  said  hi  consideration  of  a  circuni*' 
^crihrd  local  tnflammalion  of  long  (Uimlton,  tt  is  iiMially 
symptomatic  of  some  afiection  of  the  deeper-seated  suuc* 
tvircs.  either  cartilaginous  or  bony.  In  the  former  inMance 
it  results  from  a  very  severe  form  of  the  disease  just  described, 
while  in  the  latter  case  it  is  usually  indicative  of  some  paiho- 
logical  process  witMn  the  mastoid  cells,  and  is  situated  in  the 
bony  canal.  The  condition  which  cliineallv  may  be  considered  I 
as  belonging  to  this  grnup*  nlth^iugh  from  a  pathological 
point  of  view  ii  should  be  phiced  eNL-where,  i%  that  met  with 
when  supput;tnoii  takes  place  in  the  sebaceous  cysl  located 
in  the  meatus.  These  neoplfLsms  usually  occur  on  the  aii-  I 
tenor  or  inferior  walls  of  tlie  cannl,  near  the  orifice,  and  either 
discharge  spontaneously,  or.  i(  their  contents  have  bccnevacu-  j 
ated  by  surgical  means,  persist  lor  a  long  period,  the  lining  1 
membrane  being  of  such  a  nature  that  adhesive  inflammation  | 
with  resttitant  obliteration  of  the  sac  is  impossible.  The 
cavity  reftlls  slowly  after  each  evacuation  of  it*  oonteniEt,  and 
the  symptoms  of  obstruction  of  ihe  ru:-aliis  ilue  lo  the  pre<» 
cnce  of  ihc  tumor,  together  with  imermittcnt  discharge  ^^^ 
somewhat  irregular  intervals,  arc  repeated  for  an  indefinito^f 
period.  Under  these  circumstances  simple  incision  does  no  ^^ 
good,  and  xvill  afford  but  temporary"  relief.  The  hning  mem- 
bmne  of  the  sac  must  either  be  dissected  out  entire,  or,  if  this 
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is  impossible  on  account  of  the  location  of  the  tumor,  it  must 
be  completely  destroyed  by  the  curette,  after  which  recovery 
is  prompt. 

We  shall  consider  circumscribed  inflammation  of  the  bony 
meatus  dependent  upon  mastoid  inflammation  in  the  section 
devoted  to  mastoid  disease. 


ij 


This  Affection  may  occur  id  cither  acute  or  cbrontc  (orm* 
and.  as  its  name  implits,  consiitutes  an  inflammation  of  the  ex- 
ternal auditory  meatus,  in  which  the  local  condition,  instead  o1 
being  confined  to  a  small  area,  involves  either  the  entire  canal 
or  a  very  large  portion  of  it,  the  line  oi  deinarcailon  beuvcen 
the  normal  nnd  arreted  ar«i5  not  bring  clr^irly  marked,  but 
merging  gradually  inio  cadi  other.  Since  the  acute  form  af 
the  disease  is  frequently  dependent  for  its  cause  ii]«iti  a  jtc- 
viously  existing  chronic  inflammatory  process,  wc  will  con- 
sider, hrst,  the  chronic,  and  afterward  the  acute  affection. 

Chromc  Diffuse  External  Ot:tcs. 

This  pfcneral  term  applies  to  the  superficial  extent  ol  the 
lesion  rather  ihan  U>  lis  sev*rnty,  and  comprises  every  depree 
of  chronic  inflammatory  condition  of  a  difluse  characier,  irom 
tho5C  cases  in  which  only  the  superHcial  layer  of  the  epider- 
mis 15  involved  lo  instances  where  not  only  the  cutaneous 
lining  is  affected  through  its  entire  depth,  but  the  cartib|;i-  ^^ 
nous  and  bony  framework  as  well.  ^| 

^tiology.^This  disease  is  less  dependent  upon  constiiu-  " 
tional  conditions  than  is  ihe  circumscribed  lorm  oi  inflaio- 
mation.  Traumatism  plnys  a  very  prominent  pan  in  its  pro- 
duction. The  imprfssioii  so  common  among  many  that  the 
external  auditory  meatus  must  be  subjected  to  thorough 
cleansing  by  means  of  the  corner  of  the  towel  wound  up  so 
as  to  permit  lis  entrance  into  the  lumen  of  the  canal,  or  by  the 
introduction  of  various  ear  sponges,  ear  spoons,  etc.,  furnishes 
one  of  the  most  fruitful  sources  of  mild  but  persistent  intlarn- 
matory  conditions  of  diffuse  character.  Wounds  of  the  c.mal 
walls,  either  inflicted  by  mcchmiicai  violence  or  resuldnj*  from 
the  bites  of  insects  which  find  their  way  into  the  meatus,  are 

also  among  the  most  frequent  causes  of  the  disease.    The  ap< 

('it) 
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pl!catii>n  of  c^iicaffinous  substances  lo  ilic  walls  o!  the  caiial, 
for  Lhc  rcHci  ol  pain  in  the  car,  or  sometimes  for  toothache^ 
is  pncticccl  n^H  uncommonly  among  the  laity,  and  burnishes  a 
source  ot  irritation  to  the  lining  oj  chec:innl.  Foreign  bodies, 
introduced  by  mistake  or  design,  by  their  presence  alone  fre- 
quently catiie  3  ciinctiti^n  u£  tlifEu&e  in^ammati(fn.  The  most 
common  cau«e  of  the  conflitinn  is  some  affrrUnn  of  the  mid- 
dle ear  atieiittcd  by  a  jmrulcni  dischaii:c.  When  the  walh  of 
the  canal  are  continually  bathed  wiih  such  a  secretion,  they 
soon  lose  the  superficial  layer  ol  epithchum  through  the  cor[\'^ 
bjned  action  of  warmth  and  moisture.  Tt:us  a  denuded  sur- 
face is  left,  throiigh  which  infection  may  take  place.  This  is 
more  commonly  met  with  among  that  class  o(  individuals  who 
pay  litiie  aucnuon  to  habits  of  cleanliness,  and  hence  make  no 
tffnn  tukerp  the  jr.ivtugc  free  fmm  9<ei:reti(in  by  fre<iuenf  irri» 
gaiion.  Among  the  more  uncommon  oiuses  is  the  develop* 
mei:t  of  vcgc tabic  para.sitcs  witlitn  the  canal >  These  iniiiutc 
orgAnisms  attach  themselves  hrmly  to  the  walU  oi  the  mca* 
ttifl,  and  grow  for  an  indchnitc  period.  As  their  growth  con- 
tiniies  Ihey  become  finnly  imbedded  in  the  deeper  layers  of 
the  intcgumcDt.  and  their  removal  results  m  the  loss  of  the  su- 
perficial epithelium  and  an  exposure  of  the  underlying  cellt- 
It  is  probable  that  the  condihon  never  engrafis  itself  upon  a 
perfectly  healthy  Iniegumctu — ih.*t  is,  ore  in  i*hich  the  horny 
layer  of  the  skin  \s  unbrokcit  iliroui^hout  vhc  critiie  extent 
ot  the  canal.  II.  however,  the  integument  at  any  place  is 
abraded,  ibc  moist  suriacc  forms  an  excellent  soil  tor  the  de- 
velopmcnt  ol  a  parasite.  Having  once  taken  root,  the  fungus 
may  increase  indefinitely  l>y  subsequent  growth.  The  con- 
tinued presence  of  fungi  produces  an  effect  similar  to  IhM  of 
A  fore^n  body— that  is.  it  causes  nn  inf^nmmation  of  the  lining 

KI  the  camil, 
ConstiiutJ[mat  causes,  we  have  said,  arc  not  importani  fac* 
ir7  in  the  pioduction  of  this  disease;  vtc  make  one  e:tcep- 
on,  hoffcvcr,  in  Ihc  case  of  eczema  of  the  canal,  which,  like 
ccxema  in  other  parts  of  the  body,  is  an  evidence  of  some  dia- 
^■UietTC  comlilioa. 

^™  Pathology. — An  affection  dependent  upon  snch  a  variety 
of  causes  must  necessarily  present  physical  char^icieri^iics 
differing  greatly.  Under  the  milder  types  we  wotild  irclude 
j|ho*«  ca4«s  n(  augmented  glandular  a(;livily  resulting  in  an 
icrcasc  in  amotint  oi  the  secretion  from  the  scbaceou*  follicle* 
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with  which  the  skin  is  supplied.  When  the  Inflammatioii 
voh'cs  the  inicrglandular  tissue,  :is  in  ecxemA  of  ibe  canai« 
there  i^  a  certain  aitiouiU  of  infiltration  of  the  deeper  iayere  of 
the  cutis,  causing  the  su[>er6cuiJ  epiLhcHum  lo  be  c.tst  iiFT  tnorr 
rapiilly  Llmii  under  DormaJ  conditions.  According  lo  the  de- 
gree of  the  intiUraiion  oF  the  Integument,  a  greater  or  less 
amount  oi  scrum  exudes,  which,  washing  away  the  desqua- 
mated cells  when  the  iransudation  is  proluse,  leaves  a  red, 
smooth,  glistening  surface:  or  when  less  fluid  is  poured  out  it 
dries  upon  the  walU  of  the  meatus,  (orming  with  the  deii;qun- 
matcd  epithelial  cells  yellowish  crusts,  which  adhere  to  the 
e:»n;it  walls  and  partially  or  completely  occlude  the  passage. 
If  ihc  process  is  allowed  to  progress,  actual  hyjicrtrophic 
chan>:c!t  take  place  in  the  basement  mcmbrf-inc  and  the  meatus 
is  gradually  converted  into  a  tube  of  very  small  calibre,  the 
opposing  walls  ]yi"£  nearly  in  contact.  An  irflamrmtton  ol 
the  eNtcrnal  canal  occurring  in  the  bony  portion,  where  the 
cutaneous  lining  is  very  thin,  and  where  it  constitutes  the  peri* 
osteum,  may  extend  lo  the  (.isseuus  tissues  and  produce  the 
symptoms  which  char^cteri/.e  an  in  flam  mat!  on  of  the  mastoid 
pruccsst,  or,  where  the  Rivinian  segment  is  impcrlectly  clnsed, 
it  may  pass  by  continuity  of  structure  into  the  tympanum  and 
excite  an  intlammation  within  this  cavity. 

When  the  inflammation  of  the  canal  is  due  to  the  presence 
of  a  foreign  body,  or  follows  a  wound  of  the  canal,  a  circura- 
scribed  acute  inflammation,  or  the  development  within  the 
meatus  of  a  vegetable  parasite,  the  changes  which  take  place 
vary  in  intensity,  but  are  of  the  same  character  ,15  those  above 
described.  The  «.u[)erhc]al  cpithelinm  is  thrown  oSrapidlr. 
the  deeper  layers  of  the  cutis  are  infiltrated  with  round  cells 
and  become  thickened,  and  tissue  hypertrophy  fjually  icMiltjL 
In  the  more  severe  cases  tissue  necrosis  may  take  place  or  by 
extension  the  underlying  bone  may  become  involved. 

In  some  cases  we  find  the  activity  of  the  inflammatory' 
process  directed  especially  toward  a  rapid  proliferation  of  the 
superBcial  epithelial  layer  of  the  integument.  The  flat  pave- 
ment cells  are  thniwn  off  rajiitUy,  and.  aggregating  in  the  mea- 
tus, form  a  compact  mass,  which  completely  fills  the  drrpcr 
portion  of  the  canal.  From  the  increase  in  the  blood  supply 
incident  upon  inflammation  a  small  amount  of  serum  is  tran- 
suded; the  fluid  moistens  the  compact  epithelial  mass  aitd 
causes  it  to  increase  in  volume.     In  this  way  great  pressure 


• 
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Is  exerted  upon  ihc  ^surrounding  hany  walls,  which  may  be 
absorbed  or  become  necrotic,  or  ihe  pressure  may  be  so  grad- 
ual  as  to  interfere  but  little  with  the  nutrition  o(  the  \3att9, 
and  result  in  a  diLntntion  of  the  deeper  portion  oi  the  meatus 
by  crowding:  backward  that  part  of  the  wall  which  tcfinrate) 
the  canal  irom  the  ina^totd  cells,  so  as  10  cibliteralc  the  pneu- 
matic spaces  ol  this  portion  of  the  temporal  bone. 

In  the  above  conMdcraiion  we  have  followed  the  extension 
oi  the  process  fmm  the  canal  inward  toward  the  deeper  por- 
tions of  the  condutting  channel.  But  a  diffuse  external  oikls 
may  be  of  a  consecutive  nature ;  thai  is,  the  deeper  ]>arts  may 
he  involved  lintt.  And  by  extension  prciducc  an  inflammation 
of  the  walls  of  the  meatus  This  is  particularly  true  where 
the  deep  o^cous  canal  is  the  siteafFected»  Theupperand  \>o^ 
tenor  portions  of  the  canal  at  tlus  point  form  the  Inftrior  or 
antc'rior  walls  of  the  mastoid  proceiis;  hence,  an  inflamiTialion 
involving  the  mastoid  antrum  and  the  smaller  pneumatic 
spaces  frequently  produeei^  an  inHauimation  of  the  caTial  in 
this  region  diffuse  in  character*  the  process  being  us  much  a 
mastoid  [Krriosticia  aa  if  the  outer  wall  of  the  mastoid,  lying 
immediately  behind  the  ear, 
vrcrc  the  port  atlcctcd- 

While  it  lies  beyond  the 
pro\nrtce  of  ihiB  work  to  give 
any  detailed  ^iccount  ol  the 
microscopic  appearances  of 
Ibe  various  forms  of  vcgcra- 
ble  {larajitcs  found  In  the 
meatus,  certain  characteris- 
tics which  arc  common  to 
allot  these  sJiould  be  under- 
Stood,  in  order  that  a  diajj^- 
Docis  may  be  made  between 
the  purely  epithelial  or  dcs* 
f{uainative  type  of  Inflamma- 
tion and  that  form  dependent 
upon  the  presence  of  fungi. 
Theic  fuo^i  present  under 
Ihc  microscope  long  hbres  or  hyphit  of  a  double  contour, 
either  completely  transparent  or  slightly  gninular.  The« 
fibres  divide  into  branches  dichotomously  (Fip.  ^31,  which 
terminate  in  a  globular  head  or  fruit-«ac  (t^poranglum)  iFfg.  84) 


Tic.  »3 


(C  ruber) 
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tilled  with  minute  spherical  spores.  EKamination  oi  ttic  lniit< 
tac  ai  a  ccrloin  stage  of  development  will  show  x\\'tn  filaments 
radiating  Irum  a  central  stalk  toward  the  periphery  through 
the  mass  oJ   minuie  S|>ores,     These  fresh  fibmcntg  in   turn 


d«r.9p(nT)Ela;  //,  lly^jhx.    iCnil>trj 

develop  sporangia,  and  the  process  repeats  itself  indefiithely. 
The  recognition,  then,  of  the  mycelial  ftbtnenls  or  of  the 
fmit-head^  coninining  the  spores  establishes  the  diagnosis  of 
parasilic  in(]anjma(i(.m. 

Symptomatology. — The  symptoms  differ  in  severity  in  ac- 
cordance with  the  degree  of  intensity  of  the  local  process.  In 
mild  cnses  a  sense  oi  constant  irritation  or  itching  in  the  canal 
is  the  most  prominent  symptom,  the  patient  continually  at- 
tempting  to  relieve  this  by  the  insertion  of  the  tip  of  the  little 
finger  as  far  into  the  meatus  as  possible  :  thi$.  naturally,  ontj- 
tends  to  aggravate  the  condition  it  is  intended  to  relieve. 
When,  either  from  increased  glandular  aciivily,  as  in  scbor- 
rh<uii.  or  fnim  ac:UiaJ  inftammntion.  as  in  cc/ema  or  otomvcims, 
the  canal  becomes  to  on  extent  occluded,  either  by  the  scale- 
lil<c  sebaceous  crusts,  or  by  aggregations  of  epitliclium  re- 
sulting from  tic/.eaia.y  or  by  masses  of  vegetable  fungi,  certain 
synptomB  dependent  upon  this  occlusion  manifest  themselves* 
The&e  may  consist  in  an  impairment  of  the  hcarini:.  varying 
in  degree  accuniing  lo  iherxienl  of  obstruction,  or  I  here  mSkV 
be  tinnitus cau«d  by  ihe  congestion  which  the  pre««iceof  the 
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foreign  substance  induces,  or  ccrt:iir  reflex  symptoms  may 
iti^ttjifest  ihernst^lves,  such  as  severe  pain  sprcatiing  over  the 
<HMribulion  of  the  fifili  nerve,  headache,  either  general  or 
local,  and,  rarely,  dlsUirbances  of  ;l  gniver  nature,  dUprupor- 
tlonate  in  severity  to  the  local  condicioa  Thus,  iiistance^  of 
cpiieptilorrr  sitacka  have  been  traced  tu  infl;immatory  condi- 
lions  within  the  canal,  while  symptoois  rclcnible  to  the  oppo- 
site ear  ni;iy  aUo  be  produced  by  a  chronic  iiitlanimfLtion  of 
tlie  external  auditory  meaiua  ol  one  *]de,  A  symptom  fre- 
quently complained  ol  i«  thai  ol  autophony.  the  patient's  own 
voice  KOeTTiing  to  come  from  ihe  afTecied  side.  This  occurs 
only  when  the  lumen  t*l  ihe  caii:il  i^  considcnbly  nurniwcd. 

Cough  U  a  not  infrequent  symptom  of  the  atTeclion.  and 
may,  in  Uct.  be  tl^e  first  lu  attract  tlie  altenrion  of  the  patient 
and  cau3C  him  to  seek  advice.  In  all  cases  ol  cough,  even  al- 
though apparently  explainable  upon  other  causes,  it  is  always 
welt  to  cK^mine  the  external  auditory  meatus,  as  an  accumu* 
lation  of  any  [oreign  material,  resulting  cither  Irom  desquama* 
tion  ol  the  epithelial  lining  of  the  canal  or  from  the  aggrega- 
tion of  a  mass  ol  Aspergillus,  may  cause  a  reiTes  cough  As 
the  affccHon  increase*  in  tevrrity  a  discharge  mav  make  U% 
npjwarance  at  the  orifice  of  the  meatus.  This  discharge  is 
ordiiiarily  scanty, and.  in  l.-icl*  may  bcMiMTi;dl  in  amount  a»  to 
appear  in  the  form  of  crusts  about  the  margin  of  the  meatus, 
the  fluid  element5  halving:  been  evaporated.  When  more  pro- 
fuse the  dischfirgc  is  watery  in  character,  but  is  never  lar^ce 
in  apKiunt.  In  the  milder caseStdue  to  An  tntlainmatlonof  the 
glandular  srruauret  alone,  the  discharge  appcnrs  in  ihe  form 
of  minute  scales,  which  are  oilv  to  the  ttiuch,  on  account  of  the 
fatty  matters  which  they  contain,  Occ;:Monally,  lu  casei  of 
very  hwg  duralirm.  ihe  inflammation,  instead  of  producing  a 
fluid  discharge,  causes  a  proliferation  of  the  epithelial  lining: 
ol  the  meatus.  The  superhcial  epithelial  cell:^  arc  rapidly  cast 
ofi,  and,  at;G;reK:aItn}:  into  masses,  remain  in  the  canal  for  a  long 
period-  These  ina>^M^:^  of  desquamated  epithelium  absorb  the 
wraiery  secretion  which  the  thickened  cutaneous  lining  of  the 
canal  exudcs^and  as  the  process  continues  increase  ste:idily  in 
»ifr.  From  iJw^  fact  nf  ihetr  sUtw  intjeasc  in  volume  these 
epithelial  plugs  exert  a  great  amount  of  prewvirc  upon  the 
walU  of  the  canal,  leadin;:.  in  some  cases,  to  a  dilatation  of  the 
bony  cuuki,  either  by  caiuMug  an  absorption  of  the  osseous  tis- 
itic  or  by  crowding  the  thin  bony  wall  upward  and  outward 
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toward  the  m.uioid  cclis.  which  become  correspondingly  d»* 
niinished  in  sire.  At  the  same  time  the  osseous  tissue  under- 
goes cert^ii  stntcturut  changes  as  the  result  of  (hi&  mechanical 
irritilion.  so  thai,  instead  ol  presenting  the  ordiDiry  cancellous 
appearance,  it  becomes  convcrtt*d  into  ;t  hard,  ivory-likc  sub- 
stance uF  unilann  density.  This  chang^e  msiy  c&tend  thiougti-  I 
out  the  entire  raiistokl.  iill  the  air  spaces  l^jeing  t>blitcnilcd  with 
the  exception  o!  the  antrum,  or.  if  the  pressure  is  still  greater, 
the  bony  walls  ol  the  canal  may  be  absorbed  entirely,  and  the 
upper  part  ol  the  lympcinic  cavity  and  the  mastoid  cells  may 
thus  be  continuous  with  the  external  auditory  meatus. 

Glandular  enlargement  is  not  uncommon  as  the  result  of 
chronic  inflammation  of  ihe  external  meatu*,  and  when  the 
glands  jusi  below  (he  lobule  are  affected  a  mistake  in  diagno- 
sis Is  possible,  the  case  presenling  many  of  tlic  cliaidCtcriNticic 
of  a  perforation  through  the  tip  of  the  m«toid  proccM. 

We  have  spoken  ol  dilatation  of  the  bony  canal  as  the  re- 
sult of  a  desquamative  innammalion  with  the  consequent  ab- 
sorption or  displacement  ol  the  bony  walls.  The  opposite 
effect  may  be  produced,  however,  if,  instead  of  causing  a  des- 
quamation of  the  superficial  epithelium,  the  deeper  layer*  of 
the  integument  are  the  seat  of  inllammatian ;  in  these  cases 
the  himcn  ol  ihe  canal  may  become  very  narrow — in  fact,  ft 
may  be  so  diminished  in  size  as  to  admit  only  the  smallest 
probe.  This  diminution  in  calibre  is  due  to  an  actual  hyper* 
trophic  osteitis  nithcrthan  to  any  thickening  in  the  soft  parts. 
This  change  frequently  takes  place  in  the  cases  of  ditTuse  ex- 
ternal otitis  which  accompany  a  chronic  suppurative  process 
within  the  middle  ear  Instead  of  narrowing  the  calibre  of 
the  canal  uniformly,  certain  limited  areas  within  the  canal 
may  be  affecled,  producing  what  i*«  known  as  an  exostosis  or 
a  circumscribed  bony  growth,  which  projects  to  a  greater 
or  lcs5  extent  into  the  passage.  These  growths  arc  most  frc* 
qucntSy  situated  near  the  drum  membrane,  nndj  according  to 
their  si/e.  interfere  with  the  function  oJ  audition. 

Diagnosis. — The  diagnosis  of  chronic  dttluse  external  otitis 
will  be  determined  both  by  external  manipulation  and  by  ex- 
amination by  means  of  the  *ipeculnm.  Wp  have  to  distinguish 
by  palpation  bL<twccn  an  affection  conhned  lo  the  cmu\  and 
one  invulving  Ihc  mastoid  process,  as  the  superior  and  a  por. 
lion  of  the  posterior  walls  of  the  meat  J5  form  the  anterior  and 
inferior  wall  oE  the  mastoid  process.     It  would  seem  that  this 
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differentiation  is  rather  sujierUuous.  but  the  author  intends 
hcr«  to  separate  those  cases  in  which  the  affection  of  the  canal 
is  the  promioeni  feature,  the  iiiaUoici  being  invnlvtrtl  to  so 
xlighl  an  extent  its  to  give  rise  to  no  syinpLonis  am!  tn  require 
the  employment  of  no  special  measures,  from  thofic  cases  hi 
which  the  aifcction  oi  the  canal  13  merely  flymptomatic  f>i  a 
deep-!tcated  inflammation  within  the  miiMoidi  in  which  treats 
ment  trust  be  directed  to  the  mastoid  inliammation  ns  the  pri- 
mary disease.  When  the  affection  is  confined  to  the  canal, 
pressure  behind  the  ear,  directed  backward  and  inwani,  will 
fail  to  eh'cil  tenderness :  if  thr  pressure  is  eicrted  in  such  a 
P«y  as  to  move  chc  tibiocaitilaginous  meatus,  very  marked 
fnderncsf  vriU  be  elicited.  In  the  same  way  pressure  from 
below,  above,  or  in  front  of  the  canal  xvill  cause  more  pain 
than  if  made  directly  over  the  mastoid  process-  The  appear- 
ance  presented  upon  inspection  by  reflected  light  will  vary 
according  to  the  cause  and  character  of  the  affection,  as  well 
as  with  its  intensity.  In  the  milder  cases*  under  which  \vc  in- 
clude scborrha^a.  ecaema,  and  a  chronic  fJtilis  externa  difTu^a 
caused  by  an  aspergilius,  inspection  wilt  show  that  the  avails 
of  the  canal  arc  covered  cither  partially  or  completely  with 
stjmc  iorci|ni  substance.  In  »cborrho:a  this  will  be  confmcd 
almost  entirely  Co  the  cartilaginous  meatus,  and  the  deposit 
will  appear  to  be  made  up  oi  small,  thin,  yellowish  crusts 
which  are  easily  detached  and  upon  compression  between 
the  finj^r  and  thumb  have  an  oily  feel.  The  surface  from 
which  these  small  scales  are  detached  is  somcwhnt  reddened, 
but  not  moist.  In  efr/cmui  liie  crusts  are  larger,  adhere  more 
closely  to  the  walls  of  (he  meatus,  and  -iix-  evidently  made  up 
of  desquamated  cells  which  have  been  moistened  with  scrum 
and  have  become  ag'ghuinated  into  a  mass.  This  cnllection 
of  cast-off  cells  has  subsequently  dried  into  thick,  irrej^ular, 
ye  Ho  wish  brown  crusts.  Here  the  afEeclion  c-vlcnds  from  just 
within  the  orifice  of  the  meatus  to  the  drum  membrane  itscU; 
the  crusts  arc  detached  with  some  difficulty,  their  frirmcr  lo» 
cation  preseniingasared,  moi^t  area,  which,  upon  being  dried 
with  a  cotton  pledget,  quicklv  brcomc'i^  ctiatrd  with  a  thin 
ftcrous  transudate.  Inspection  and  tactile  manipulation  by 
means  of  the  probe  demonstrate  an  evident  thickening:  <^'  ^^ 
deeper  layers  of  the  cuti^  of  the  canal. 

Id  the  milder  forms  of  aspcrgillus  the  canal  walls  are  cor- 
cred^Kometimcf  throughout  their  entire  extent,  at  other  limes 


imly  here  and  there,  bv  a  whitish  or  ^ello^visli-white  rIcpnsuL 
whicK  seems  to  be  clostlv  adherent  to  Itie  underlying  struc- 
I      turcs  (Fig-  85).    The  entire  Jumcn  oi  the  canal  may  appear 

I      somewhat  narrow.     Upo«  u^ine  ihe  cotton   holder  to  wipe 
out  the  meatus,  tn  order  that  in^pcaion  may  tx-  more  exact, 
I      the  pans  may  be  found  to  be  moist,  the  Initrument  removing 
irom  the  walls  o\  the  canal,  in  addition  ti»  the  inotfttur«  which 
I       it  ha&  absorbErd,  thin,  muisl  Bakes  or  saiirs,  u^u^Ily  of  a  u'hit' 
(1  y^        ^*^  color,  the  suriacc  from 

^^H  \\\l        \/\\       vrhich   they  were    removed 

^^H  /  if       'I  \\     ^PP^^t'ing  denuded.     Upon 

^^H  /   //     ^^}      \\    i^ttcmpting    thoroughly    lo 

^^M  III       ^  L*     \!    *^'^^  ^^^  canal  it  will  ofiM 

^^P  -^    ^/L^-'J^\     I    ^    found    possible    to    de- 

tach rclativdy  Urge  thin 
Hbeeis  of  thi»  dcpo^ii,  of  a 
white  or  a  dirty  yellowish- 
brown  color,  having  the 
consistency  ot  moistened 
paper.  In  thi;;  way  a  com- 
plete cast  of  the  cana)  from 
the  verv  orifice  of  the  mea. 

lithe 
,.  , .  the 

fNdlUFfll   UK.)  I,        *  ,     .-         1 

will  lorm  a  bbnd  sac.  the 
closed  extremity  bearing  the  imprint  of  the  various  landmarks 
oi  the  membrana  tympani.  This  deposit  is  due  lo  the  growth 
of  low  vegetable  organisms  upon  the  wallsof  the  meatus.  The 
special  species  of  plant  life  can  only  be  determined  by  micro- 
scopic invesligaiion ;  the  varieties  met  wilh  are  extremely 
numerous  but  as  the  treatment  of  the  dLffrreni  forms  does 
not  vary  e&sentially  it  is  unimportant  U^  diM-u&H  the  ctrndition 
^Lt  length  in  a  treatise  devoted  particularly  to  clinical  otolo^v. 
Certain  macroscopic  features,  however  enable  us  to  make  a 
reasonably  accurate  diagnosis  as  lo  the  particular  varietr  oi 
pbnt  present  in  a  gi^^i*  case.  A  white  deposit  usually  con* 
sifits  of  the  aspergillus  glaucus.  Another  variety  is  the  a&per 
gillus  flavus.  the  microscopic  features  of  tvhich  are  shown  in 
Fig.  Sfi,  while  tnore  rarely  we  fmd  the  walls  of  the  canal  and 
the  surfaces  of  the  membrane  covered  with  irregular  black 
apots.  a  little  smaller  than  the  head  of  a  pin,  which  arr  the 


wilh  a  ibin  iitposit   which  oiver*  ihe 

vrallh  and  tht  siirfaix  oi  [lie  irii:ai!irarta  ms  may  be  obtained. 

membr^nft  ^ft-  «u«cl  by  tlic  incrtwcd  ptOCCSS    has    spfcad    tO 

.wtbt^fthQfureukimhoMjjiiwtani.  ^^um    mcmhranc    the    cast 
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jfvoningia  of  tbc  a^pcrgiUus  nigcr.  The  growth  of  this  bllcr 
IS  bckiom  OS  extensive  as  :h&t  ot  ihc  other  two  vunctics.  A 
microscopic  examination  alone  will  enable  us  to  dbliiif^uish 
with  certainty  between  otomycosis  and  the  milder  fon^s  of 
desquamative  inflAmni.ition  involvini^  the  cannl  The  grcfitcr 
consistency  of  ibt-  vpiibdinl  |iln^  ;md  the  imbricaied  arrange- 
iiieiit  of  ihe  scales  nsiuiKy  givt-  ihc  iibsrrver  :i  hint  tis  to  the 
n.iturc  of  the  condition  present  It  is  probable  ih^t  in  ao 
case  do  these  low  forms  of 
ve;:eiat>lc  life  take  root  uf^on  n 
pciicictly  healthy  cutaneous  sur* 
face :  i:  b  nece^&ary  that  the 
epicbelium  should  be  wanting 
over  A  small  ;:Lrea  at  least,  in 
order  that  the  plant  may  de- 
velop- Hence  it  is  that  para- 
sitic indammaiioii  ol  the  n:ca- 
liis  is  u&uallr  coexLstcnt  with 
sorae  condition  of  the  cxtemfil 
canal  or  of  the  middle  ear  char- 
accetiied  by  the  presence  of 
tnoisture.  The  epithelium  of 
the  canal  is  lhu«  M>rfened  and 
thrown  off,  leaving  a  surface 
which  forms  ao  exteUt-nr  site 
(or  the  development  of  a  low  form  of  plant  life*  the  growth 
being  stimulated  at  the  same  time  by  ihc  presence  ol  inoiatiirc. 
The  mere  presence  oi  aspergiihis  sjnirt-s  in  any  aggregation 
of  foreijjn  matter  which  may  be  removed  irom  the  meatus  does 
not  warrant  a  diaii^nosisof  parasitjc  inflamniation  of  ihe  canal» 
s!nce  it  is  usual  to  lind  them  In  cerumlnous  masseSr  or  upon 
any  foreign  bocEv  which  has  remainrd  in  the  canal  for  ^  ci.ut- 
sJdcrable  length  of  time.  It  is  orly  when  they  constitute  the 
btdk  ol  llic  mass  that  this  constitutes  a  lesion  proper. 

The  diagnosis  of  the  desquamative  form  cl  inflammation 
•fill  be  based  upon  the  presence  in  the  deep  meatus,  ol  a  com- 
pact mass,  whitish  in  color,  which,  alihouj:h  easily  penetrated 
y  the  probe  or  curette,  is  reinoted  with  considerable  di'sh' 
Ity.  The  walls  ol  the  canal  nre  ordinarily  moist  and  pre- 
sent a  sodden  appearance^  the  superficial  epithelium  being 
easily  wiped  off  by  me*ns  of  the  cottwn  pledget,  which,  upon 
jnveMigaiion,  is  found  to  be  covered  with  thin  white  Hakes  of 
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irregular  size  and  sh^pc^  If  the  probe  1$  immersed  in  water 
these  arc  seen  lo  sprnad  out  and  Hoat  upon  the  surface,  but 
ore  not  dissolved  by  the  Huid ;  they  are  really  the  epidermal 
ceJb  lining  the  canal,  which  have  been  thrown  ofT  by  the  in- 
flammatory process.  The  obstructing  mass  tB  an  affgrcffation 
oi  these  cells,  and,  though  easily  penetrated  by  any  intiru- 
meni,  which  may  remove  a  considerable  cju^ntity  c:ich  lime 
it  is  insfrrtcd.is  very  difficult  tn  remove  complctdy.  Even 
when  the  fiindiis  seems  entirely  clear  we  otien  fmd,  in  a|. 
tempting  to  dr\'  the  parts  perfectly,  that  the  cotton  pledget 
brings  away  more  oi  these  while  scales,  so  that  the  complete 
clearing  out  of  the  meatus  h  a  matter  of  no  small  dil^culty. 
The  eniire  epithelial  plug  presents  an  appearance  not  unlike 
a  wad  of  unsized  paper  that  has  been  moistened  in  water,  and, 
in  fact,  is  often  mistaken  for  a  foreign  body  of  this  Icbid,  which 
has  found  its  iv;iy  into  the  canaL 

Whcrt^  ihc  intlaiLLJiiauon  is  of  what  may  be  called  iii<^ 
symptomatic  type^that  is,  merely  an  indication  of  a  deeper* 
seated  inflammatory  process  within  the  mastoid— wc  usually 
hnd  that  the  superior  and  posterior  walls  of  the  canal  close  to 
the  membrana  tympani  ore  most  involved.  The  canal  lumen 
at  its  deepest  part  is  narrowed  by  an  apparent  sinkini^  of  the 
wallst  and  at  the  fundus,  instead  of  a  well-defined  line  of  de- 
marcation between  The  drum  membrane  and  canal  wnlEs,  it  ap- 
pears as  if  ihe  superior  and  inferior  walls  were  sep^ral^'d  only 
by  a  narrow  slit,  through  which  a  small  area  of  ih^  int^mhmnc 
Is  seen.  The  chief  paint  of  diagnostic  importance  is  the  dif- 
ference between  this  condition  and  that  seen  in  circumscribed 
otitis  externa.  In  this  latter  form,  a Eter  the  speculum  has  been 
introduced  into  the  canal,  the  membrana  tympani  is  distinctly 
seen,  and  appears  normal  in  extent  as  the  obstruction  lies  ntrar 
the  orifice  of  the  meatus.  In  the  disease  under  C4.>ns{demtion 
the  introduclKm  of  the  speculum  is  easy,  but  the  ciinal  be 
comes  more  obstructed  as  we  appni^ch  the  fundus,  owing  to 
tlic  fact  that  the  disease  is  a  pcrio&lllis  of  the  deeper  pari  of 
the  canal  (Ptg<  7S).  It  is  of  extreme  importance,  especially  in 
children,  to  recognize  this  condition  early,  as  it  is  one  of  the 
best  indications  that  a  previously  existing  middleear  mlinni- 
mation  has  involved  the  deeper  structures,  or  tliat  an  accumu- 
lation of  pus  in  the  tympanum  has  passed  out  through  the 
Rivinian  tissure  along  the  superior  and  posterior  aspects  of 
the  meatus  (l^ig-  ^7)'      In  cither  case  the  condition  is  one 
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ivhicl)  require*  pmmpt  liralnitnt  in  urdcr  iliai  ^t-ndU'i  con- 
M'qjciiccs  may  t/t  avcrlcd.  TIjc  af]pcr*r;intx  prrsciilt'ci  bv  3 
'chronic  diHusc  otitis,  resulting  in  cither  uniform  narrowing  Qf 
the  meatus  or  isolated  bony 
deposits  or  exostoses,  offers 
fko  dIffictiUJes  In  di^Lgnotic. 
When  the  latter  condition  !ft 
presinii,  care  need  only  be 
tiiken  to  M>  cleaase  the  p»rts 
thai  the  observer  may  be  t-er- 
tain  that  the  localized  en* 
cronchmcnt  upon  the  lumen 
ot  the  canal  is  beneath  the 
integument  instead  ol  super- 
Ul  to  it  It  would  seem  al- 
most impossible  for  this  mis- 
Ltk^  to  lie  mnde^  bnt  mns-ses  of 
;irdeiied  cerumem  occosior- 
the  appearance 
is,  the  surlncc  ot 
hich  is  covered  by  a  thin 
laverof  cerumen,     Bv  means 


*]Kn  nuiii  tv3m  ihc  l]rui]-imiiii]i  cicauo 


through  ihc    RivinJEin  ijnaurc. 


f\aL- 


oi  the  curette  any  (orei|;ii  substance  is  easily  removed  Irom  the 
canal  wa31,and  the  true  condition  becomes  upparenl  at  once. 
Prognosis. — The  course  pursued  bv  the  disease  we  are 
err  ron^iiilcnug  iv  a^  varied  a'*  the  ciiu^^cs  which  underlie  it. 
The  simpler  varicliesarc  unattended  by  :iny  grave  results,  al* 
though  somewhat  obiitiiiatc  In  relieve.  Where  the  deeper 
rta  arc  involved,  where  the  disease  is  oE  long  standing,  or 
here  the  condition  is  symptomatic,  the  prognosis  is  frc- 
<}ueni]y  grave.  Important  re^ons  mav  suffer  secondarily, 
by<^xtcnsion  directly  trom  the  canal,  or  the  condition  with- 
in the  meatus  may,  if  unchecked,  spread  to  the  middic  ear 
aiul  result  in  any  nf  (be  »frcjiielieof  aseverr  Innaminatioii  with- 
in the  tynipanuEn.  Where  the  di^tcase  is  secondary  tt>  an  in- 
traiympanic  aflcetion  the  gravity  of  the  pro^nosi^  depends 
EDOre  upon  the  condition  of  the  middle  ear  than  upon  the 
changes  within  the  canal.  As  regards  the  impairment  ol 
function,  the  power  of  audition  may  suffer  cither  from  the 
narrowing  of  the  meatus  throughout  its  entire  extent  or  by 
the  development  orf  circumscribed  bony  deposit*.  In  some 
insl^noei   the  chrunie  congestion   of  the  deeper  structures 
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caused  by  n  chn^nic  infiaminat'iry  proc^f^s  withhi  ih^  m^a. 
tus,  may  lead  to  functional  impairmcnl.  In  tlic  dcsquamd- 
tivc  form  of  inllammntion  the  pressure  exerted  by  a  mass  of 
cpithcUum  mny  produce  lat.ii  results  by  absorption  ot  the 
tK>ny  v^alls  and  exposure  of  the  cranial  contents  This  may 
occur  without  any  syn^ptoms  of  middTe-ear  iDflammaiEon,  or 
the  membrara  tympari  may  be  destroyed  :iiid  a  ^uppunitivc 
otitis  media  result,  Sumeiimes  ihe  ina;^^,  while  not  [eadiiig  to 
such  grave  results,  seriously  impairs  the  fiindinn  ot  the  ear 
by  chr\:»nic  adhesive  processes  within  the  tympanum  from  ihc 
loug-continucd  pressure.  In  other  cases  the  presstirc  csiuscs 
labyrinthine  changes. 

Treatment.— In  the  mild  cases  cf  chronic  dISusc  otitifi 
externa  treaiment  is  largely  directed  to  the  relief  of  tbe  db- 
tre&sing  pruritus  from  which  the  patient  suffers.  The  enisls 
an'sing  either  from  involvement  of  the  strbacr-ous  glands  in 
seboi  rlioea  or  from  ciilanenus  inliUraliun  in  eczema  shimUl 
be  removed  by  some  bknd  oily  apptic.iiton,  such  as  vaseline 
or  olive  oil  after  which,  in  the  glandular  variety  of  the  dis* 
case,  it  vvitl  be  sufficient  lu  iippiv  once  each  day  a  slightly 
Stimulating  ointment,  such  as  the  unguent,  hydrarg.  ammontat.. 
diluted  with  leu  parts  of  vaseline  or  cold  cream,  or  the  un 
guent.  hydrarg.  oxidi  llavi  may  be  employed  in  about  the 
iame  ttrength-  In  eczema  the  various  measures  detailed 
under  eczema  of  the  auricle  ^vJTI  be  found  valnalile.  It  i%  im- 
piirlant,  lu  order  llmt  the  trealnirnt  may  be  elTic»c>ou».  thai 
the  patient  should  refrain  from  scratching  the  cars,  as  this 
increases  the  local  inflammation.  For  this  purpose  we  may 
add  cither  cocaine  or  morphine  to  the  above  ointments.  It 
is  well  for  these  patients  on  retiring  to  insert  into  the  car  a 
pledget  of  cotton  smeared  with  such  an  ointment,  as  they 
frequently  Injure  the  parts  during  sleep.  The  use  of  water  in 
any  inflammatory  condition  of  the  canal  :ittendcd  with  infit- 
iraiion  of  the  integument  Is  to  be  absolutely  forbidden,  a*  it 
1cml«  til  iiicre^ise  its  ;ii:tivily- 

In  the  parasitic  variety  the  fungus  should  be  removed  as 
completely  as  possible  by  means  of  the  ctirclic.  forcepi^  and 
cotton  pledget,  great  care  being  taken  to  avoid  abnidin^  the 
epidermis  of  the  canah  In  these  cases  the  walls  of  the  mea- 
tus will  be  found  very  sen&itive^  and  the  complete  removal  of 
the  parasite  will  be  difiicull.  The  occasional  applicaiRin  of  a 
ten  per  cent,  solution  of  rrxraine  during  ihc  operation  will  af. 
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tord  considerable  relief  ard  will  facilitate  the  opcratjon.  Jt 
i«  not  well  to  prolong  unduly  our  efforts  at  removal  or  to  in* 
flid  severe  pain.  After  as  much  as  possible  has  been  removed 
a  soltidon  of  bichloride  of  mercury,  one  to  eight  thousand,  in 
fifty  per  cent  alc-ohnl,  or  a  saiunued  .ilcuhtilic-  solution  of  bo- 
racic  acid,  or  a  two-pcr-t:ent  alcc^holit:  holuUiin  of  <>;:dic'v1ic 
acid.  a.H  Siebenmann*  rccoinmctuK,  should  be  applied  lo  (he 
parts  by  means  of  the  cotton  pledget. 

It  is  sometimes  well  to  employ  a  powder  in^te^id  ol  the 
above  Holutions.  The  wallsol  the  canal  nny  be  lightly  dusted 
with  boracic  acid  or  a  mixture  of  boracic  acid  and  salicylic 
acid  in  the  proportion  of  twenty  to  tine,  [n  this  wav  we 
avoid  the  pre.'^fnee  oi  moisiiircr,  ii  condition  which  we  know 
favors  the  gn>wth  oi  the  fnrT^Mis.  h  i*  well  to  see  iht  patient 
daily  at  first »  and  ;U  each  Mtlin^  l<i  reunive  as  much  of  (he 
dc;jo»it  a*  possible*  When  the  cannl  seems  free  the  antisep- 
tic solution  should  be  placed  in  the  hands  of  the  pattcni.  and 
he  should  be  directed  to  instill  ten  or  twelve  drops  of  cither 
prepamtton  into  the  cnnal  twice  or  three  times  dnily.  Uy 
this  means  any  new  [growth  Is  prevented  and  a  complete  cure 
effected.  Renumbering  tiKii  an  otomycosis  is  often  depend- 
enc  t]por>  a  suppiiralive  inll;inimali<in  nf  thi?  middle  rnr.  ft  j^ 
scarcely  ticcessary  to  stale  that  ihis  afTeotion.  if  present,  must 
be  Irealed  properly  in  order  to  prevent  the  I'ccurrenco  of  the 
condition. 

Prophylactic  measures  aj;ainst  developmcDt  o£  organisms 
within  the  meatus  should  be  taken  in  all  cases  of  aural  disease 
whicb  come  under  the  obscr\'a(ion  of  the  ^nurgeon-  A  com- 
mon cause  o[  the  milder  varieties  o!  this  allcciion  depends 
upon  SI  habit  su  common  amoik^  the  laity  of  instilling  inly  so- 
lutions into  the  e.ir  for  ihe  relief  of  pain.  Nut  nn\y  -^hoitld 
this  be  ffirbidtJen.  but  I  he  sm^ciiii  sliould  be  particulartv  carr. 
ftil  in  cases  where  it  is  necessary  to  use  oily  sub^tance^  within 
the  Qieatus  that  none  oi  the  fatty  material  remains  in  the  canal 
when  the  patient  is  diicharj:e(i.  To  be  certain  of  this  ii  is  ad- 
visablc  upon  dismissing  the  patient  to  wipe  the  canal  thor 
ouEshlr  with  a  cotton  pledget  moistened  in  alcohol 

In  the  desquamative  form,  the  first  Indication  is  to  remove 
the  mass  of  rplihelium  filling  the  i!;n]nL  ThN  'm  by  no  nie^ns 
simple  where  the  disease  has  persisted  for  a  long  lime,  espe* 

*A»h-orOl4l.,  n>l.  will.  p.  93$. 
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I  daily  as  attention  is  frequently  drawn  to  the  condition  Jor  the 

■  first  time  by  an  acute  intfammation  oi  the  parts.  rcsuUinj;  in 
I  so   much    swelling  that   the  calibre  of   the  canal    i(  greatly 

■  reduced. 

I  Our  first  ei!oris  at  removal  should  be  by  the  a«e  of  a  warm 

H  antisr^fitic  sGlutiou  injecled  into  the  ear  by  meaniof  llics^iiii^c. 

I  This  will  u&ually  bncig^  away  the  superficial  portion  of  the 

I  mass,  and  occasionally  all  of  it.     Frequently,  however,  the 

I  deeper  portion  ol  the  canal  remains  obstructed,  and  il  will  bo 

I  necessary  to  use  the  blunt  curette  in  order  completely  to  le- 

■  move  the  collection.  When  the  canal  is  swollen  and  tender^ 
I  as  irequentlv  occurs  from  an  acute  exacerbation,  the  manipu- 
I  laiion  is  extremely  difftcuU,  and  sometimes  a  general  an^s- 

■  I helic  is  necessary.  In  using  ihe  cureiie,  we  should  first  af 
I  tempT  to  separate  the  mass  from  the  canal  along  one  wall, 

and  afterward  break  it  up  by  inserting  the  instrument  b^ 
tween  it  and  the  canal  wall  and  removing  smali  portions  suc- 
cessively until  ti  narrow  channel  has  been  made  between  the 
canal  wall  and  the  foreign  body.  By  directing  the  stream  ol 
waier  from  the  syringe  toward  this  channel,  the  entire  mass 
may  usually  be  brought  away,  although  il  may  be  necessary 
to  remove  the  entire  collection  piecemeal  with  the  curette- 
If  it  is  impossible  to  insert  Ihe  cnreile  between  the  epithelial  , 
aggrcgaiitm  and  the  canal  wall  nt  any  point,  owing  to  the  terW^H 
dcmcss  of  the  meatus,  our  efforts  are  sometimes  more  succesfr^^ 
ful  a  a  passage  is  tunneled  directly  through  the  centre  of  the 
plug,  alter  wtiich,  by  carrying  the  curette  into  this  channel 
and  then  pressing  it  in  loivard  the  opposite  wall  of  the  canal, 
the  portion  included  between  Ihe  instrument  and  the  wall 
may  be  removed  ;  the  process  must  be  repeated  until  the  mea- 
1  tiis  is  perfectly  clear, 

I  Where  the  condition  has  remained  unrecognised  ior  .1  long  ^j 

I  time,  the  bony  meatus  close  to  the  drum  membrane  may  fa«fl| 

I  very  much  dilated,  and  the  foreign  body  attain  such  dimen-^^ 

I  sions  as  to  render  its  removal  irom  ihe  meatus  in  its  entirety 

f  impossible-     At  the  same  time  the  deep  meatus  has  been  iso 

I  dilated  that  the  manipulation  of  any  instrument,  such  as  the 

I  curette  or  a  spoon,  is  very  much  restricted.     These  epithelial 

m;l^^es  may  invade  the  cells  ol  the  mastoid  process  throug] 
the  absorption  nr  necrosis  oE  the  bony  walls  from  pressure. 
It  occasionally  becomes  ncccsiuiry  to  open   the  mastoid   in 
order  completely  to  eradicate  the  disease.    Such  cases  have 
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been  reported*  but  an  element  ol  duubt  always  rcuiaina  as  to 
Vfhclbcr  tliCY  were  tuit  cases  of  cholcslcatoma  origirnling 
witliin  ihe  lympanun  and  invading  the  canal  secondarily. 

Alter  the  canal  has  been  thoroughly  cleared,  our  eQoris 
should  next  be  direcied  toward  putting  the  epidermis  in 
nunnal  cundiiiun.  Here  powders  are  of  special  benefit,  as 
tbpy  rcUevr  the  sodden  conditir>n  of  the  parts  more  quickly 
than  do  fluid  |itepai:iFi(]riN-  For  this  pnrpn«e  boracic  iicid 
may  be  dusted  over  rhc  walls  of  ihc  canal,  or  a  mixlore  of 
boracic  acid  aud  iodolorm,  or  iodoL  if  the  odor  of  iodoform 
is  objectionable,  ^uitc  recently  (he  inlroductton  of  dermatol 
into  surgery  has  given  us  a  drug  psvrticularly  adapted  to  these 
cases.  These  measures  should  not  be  trusted  to  the  hands 
of  ibe  patient,  but  should  lie  carried  out  by  the  surgeon — at 
first  daily,  the  interv;il  being  increased  a^  the  case  progresses. 
The  oxide  of  7inc  mixed  wtth  boric  acid,  in  the  proportion 
of  one  pari  4>f  nxide  tif  /in<:  In  two  of  boric  acid,  imav  also 
be  used  ^\'ith  adv^intagc  in  the  milder  forms  of  the  disciise- 
When  fiecrosLis  has  occurred  it  will  hrat  be  necessary  to  re* 
move  the  dead  bone,  after  which  the  ca^  may  he  managed 
OQ  general  surgical  priticipies.  Ii  granulation  tissue  dcvclopsr 
a  thorough  cleansing  of  the  parts  may  be  sufficient  to  cause 
U  to  di)^ppear:  if  large  in  amount,  it  should  be  removed 
by  means  of  the  oild  snare  or  destroyr*!  in  xiftt  by  the  gJiU 
vano-caulery,  niiratt:  of  silver,  or  chromic  acid.  The  last 
ageni  yieUU  heller  results  and  fs  marc  easily  manipulated 
than  the  others. 
K  Where  the  disease  is  oE  the  symptomatic  variety  much 
ftii^re  energetic  measures  must  be  undertaken,  and  if  the  pain 
is  intense.  co)d  applications  to  the  mastoid  process  are  indi- 
caied.  This  is  most  easily  elTcctcd  by  using  the  Leitcr  coil 
(Fig.  %i)  or  the  aural  ice  bag  (Fig,  70)-  The  local  abstrac- 
tioik  of  blood  by  mt-ans  of  ihc  ariiEtirial  lerch  may  iilso  give 
relief  where  ihe  |iain  ih  very  severe.  It  is  to  be  applied  bc- 
hirKi  the  car  over  the  mastoid  process,  since  ibe  symptomatic 
variety  is  indicative  of  the  iact  that  this  region  is  afTecied, 
From  a  healthy  adult  from  two  to  lour  ounces  of  blood  may 
be  removed  :  and  in  the  very  early  stages  this  plan  of  local 
^hlood  Idling,  fnllowed  by  the  application  of  ci>ld.  may  pre- 
Hfrnt  lunher  progress.  If  this  fails,  or  if  (he  condition  has 
Qflviinrrd  I'Hi  far  In  be  aUiitcd.  u  )img  dtrcfi  iucImdu  should 
mode  through  the  lumetied  n^sucs  which  arc  sccti  to 
rS 
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encroach  u^mn  ()ie  lumen  of  ihr-  canal  close  to  the  membrsnEt 
tympajii-  ThH  indMon  completely  ilividcs  the  soft  parts 
down  to  the  bone.  The  short  curved  bistourv  is  carried  into 
the  canal  as  far  a^  the  drum  membrane,  and  15  plunged 
quickly  into  the  bulging  suijero-poslenor  wall  udUI  the  point 
16  felt  to  impinge  upon  the  bone;  it  is  then  drawn  outVp*nrd, 
the  point  stiU  being  pressed  firmly  upon  the  bfinc.  In  thii 
way  the  pen<)steum  is  divitled  and  tension  relieved.  The  in- 
cision T^houlH  not  be  less  than  half  an  ineh  in  Icnglli,  anil  fnajr 
be  even  longer:  the  bleeding  is  very  free,  a  fact  which  con- 
tributes largely  to  the  benefit  derived.  It  15  to  be  borne  in  1 
mind  that  the  external  otitis  here  Is  a  manifestation  of  an  fl| 
inflammfltory  process  within  the  upper  pnri  of  the  tympanum 
itself.  We  arc  therefore,  in  making  ihc  initial  puncture,  to 
carry  the  Icnife  upward,  backward,  and  inward  beyond  the 
inner  cxFremiiy  i»f  ihe  bony  c»naL  through  the  mtrmbrana 
flaccida,  Inlo  the  tympanJc  vault  ^Frg.  S^).  The  incision  is 
completed  in  the  manner  above  described  by  drawing  tbc 
knife  outward  along  the  supcro-postcrior  wall  of  the  meAliis. 
In  thia  way  tiie  mucous  fulds  within  the  tympanum  are  di* 
vidcdi  and  the  congestion  within  the  middle  ear  reduced. 
"VVTiere  the  tumefaction  in  the  canal  is  due  to  the  presence  of 
pus.  evacuation  through  the  meatus  in  not  sufficient,  and  it  Is 
Imperative  that  the  mastoid  cells  should  be  at  once  opened 
and  every  vestige  of  diseiised  bone  removed. 

Where  the  in  flam  mat  ion  has  led  lo  a  diEuinulitm  in  the  ^1 
calibre  of  the  meatus  through  hypertrophy  of  the  bony  walls,  ^M 
it  is  sometimes  necessary,  in  order  that  the  function  of  the 
organ  raay  be  preserved,  lo  attempt  a  restoration  of  Ihe 
channel  lo  its  normal  sisc.  When  a  very  small  passage  rfr 
mains,  tjradual  dilatation,  if  syatcmatieally  carried  otit  for  fti 
long  lime,  may  prove  satisfactory.  This  is  best  accomplished' 
by  inserting  into  the  canal  a  small  aluminium  tube*  which  will 
just  pass  through  the  constriction-  The  patient  is  to  wear  ihls 
for  one  or  two  days,  when  it  1*^  tti  be  remnvcd  and  a  litlle 
larger  tube  inserted.  It  is  seldom  possible,  however,  to 
promise  that  the  tube  may  ever  be  dis|>cnscd  wilh  perma> 
nently.  for  when  it  ig  removed  the  part»  \ciry  quickly  resume 
their  original  pnsition.  The  diameter  of  the  meatus  may  be 
very  considerribly  increased  by  carryinij  out  this  treaimenL 
and  the  patient  should  Ic^rn  to  Iriserf  the  iu)>e  hirn^i^lf.  wear* 
ing  it  during  the  day  and  removing  it  ai  night.     Its  presence 
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uiSCH  no  in  con  veil  i<!  Iter,  ni\t\  cffri-iuiilly  r^ltt-vr*  ihc  impair- 
>f  bearing  due  to  the  diminished  size  oE  the  pa^^a^r. 
Fomcroy  has  suggested  the  use  ol  small  rubber  tubes  Mrctchcd 
over  a  silver  pnibo  to  crnat>le  ilM:m  !o  be  inserted  through  the 
stricture.  Ailer  ihey  have  been  properly  placed  the  probe  is 
withdrawn  and  the-  lobe  rv^omcs  its  original  dimen^cnf^,  thu« 
tKcrtinjr  bv  its  eUsiiciiy  a  oonfttant  dilating  force  ag;tint}t  the 
luniumliiig  w;illv  TJiit  plan  h-A\  |>rfivrd  ^dvjintagcous  in 
some  ca^es.  but  relapses  have  taken  place,  e\c«  afier  l}ic  con- 
diiint^  was  apparently  cured.  Where  the  ch^intid  is  sci  nar- 
row that  only  a  fine  probe  can  be  passed,  and  the  use  of  a 
tube  is  impossible,  it  is  well,  for  the  first  few  days,  lo  carry 
a  very  sroall,  li^^htlv  wound  pledget  <A  cotton  thrtjugh  the 
conttriciion  by  tueans  of  the  forceps ;  this  cotton  pledget  al>- 
vjrlw  moisture  (rom  the  walls  of  the  ean:i].  increases  in  size, 
and  dilates  ihc  pas<^ge  slightly.  In  f  hiv  way  siifTicieut  space 
may  be  gaiiic<l  lo  permit  ihe  insertinn  f>f  a  small  tobr,  after 
vi-hich  one  ol  the  pUns  already  described  may  be  carried  out. 
The  removal  of  uny  portion  of  iht  [>ciny  w;:ll  by  means  of 
cutting  instruments  is  seldom  attended  by  good  results  where 
the  narrovring  is  symmctricaL     If  the  pa5sa£:e  is  encro£ichcd 

Iipon  by  i*n  exostosis,  this  may  be  removed.     This  condition 
rill  be  treated  in  a  Utcr  chapter. 
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Etiology.— Til c  acute  form  of  the  disease  usually  occurs 
an  ex.-iccrbaiion  of  a  previous  chronic  condition  ;  occasion- 
lly,  however,  it  presents  as  an  idiopathic  discasCn  either  from 
^xposurc  to  cold  or  as  a  complication  of  some  profound  con- 
stitutional infection.  a$  epidemic  influenza,  scarlet  fever,  typhus 
and  typhoid  fevers,  clc.  The  mo*t  frequent  caur^e  i%  a  puru- 
lent otim  media, ihe  tissucsof  the  canal  becoming  infected  by 
the  purulent  discharge  in  which  they  are  bathed.  This  last  va- 
rieiv  docs  not  include  those  cases  alrcadv  denominated  under 
the  term  >ymptnmatic.  Injuricsof  the  canal  from  mechanical 
violence  or  frocn  the  action  of  the  potential  or  chcmicfi)  cscha- 
roiic  agents  may  niso  give  rise  to  an  acute  diffuse  inftamma- 
m  of  the  parts.  An  oecasionnl  cauee  is  the  occurrence  of  a 
inmele  in  the  meatus,  the  condition  becoming;:  (general  and 
ivoLving  the  entire  cannt  after  the  circumtcritied  proceu^  hat 
illy  developed. 
Fatbolotfy.— TTte  changes  L:on?tifit  in  a  dilTu^e  infTamniattoii 
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of  the  cellular  tissue  nf  the  walls  of  the  mcatuv  In  the  firet 
stage  the  parts  aie  intensely  congested,  aitcr  which  there  ha 
free  transjdalion  oi  the  fluid  elements  oi  the  blood,  cauMng 
cedcma;  the  interstices  between  the  connccMve-iitisue  hbres 
become  inftllraled  with  new  cells,  and  if  allou'cd  to  continue 
unchecked  pus  formation  results.  It  is  seldom,  however,  that 
this  ocairs,  as  relief  is  sought  before  this  litage  is  reachcd. 
The  liss\ies  break  down  in  this  region  at  a  very  late  period, 
oaaccountof  thcirdensity  4ud  firmness,  and  remain  infi I tratet! 
for  a  loEig  period  bcJorc  local  necrosis  results. 

Symptomatology.  —  The  subjective  symptoms  arc  pro- 
nounced and  succeed  each  other  rapidly.  The  first  ^cnnatton 
is  one  of  fullness  or  discomfort  in  the  canal,  quickly  (oilowed 
by  intense  pain.  The  constitutional  disturbance  is  ircquently 
<^uiie  marked,  the  temperature  bein^  elevated  from  two  to 
three  degrees  above  normal :  considerable  pruslmfion  is  pres- 
ent ;  ihe  patient  suffers  from  hcmljche.  loss  of  appctilc,  and  all 
those  symptoms  indicative  of  an  inflammatory  process  in  den?t« 
cellular  tissue.  From  the  swelling  of  the  parts  the  meatus  i* 
nipidly  occluded  and  the  function  of  audition  i&  markedly  ii>- 
terlered  with-  Subjective  noises  arc  often  present,  but  the 
pain  is  so  severe  that  they  are  seldom  complained  of.  In  ad- 
dilion  to  the  spontaneous  paiD  intense  pain  h  elicited  upon 
touching  the  auricle-  After  a  short  period  the  surrounding 
lymphatic  glands  may  become  infiltrated,  especially  fhose  \v* 
ing  immediately  behind  and  below  the  ;uiriclc,  any  niovrment 
of  the  jaws  is  painlul»and  in  severe  cases  the  mouth  is  opened 
with  difficulty. 

Diagnosis. — We  have  to  differentiate  between  a  circum^ 
scribed  inflammation  of  the  meatus,  an  acute  affection  of  the 
middle  ear  and  mastoid,  and  the  disease  under  consideration-  ^^ 
The  symptoms  comphined  of  by  the  patient  do  not  djfler,  ex.  ^| 
cept  insevmty,  from  those  c  ha  rac  I  eristic  of  the  circumscribed 
external  otitis,  The  cnnslitntional  disturbance,  howevtrr,  is 
much  more  marked  and  the  prtlgrc.^^  iif  ihc  disease  more  mpid. 
The  insertion  of  the  speculum  ordinarily  causes  but  Utile 
pain  and  the  outer  third  of  the  meatus  is  often  found  to  be 
nearly  normal  in  size.  Deeper,  however,  the  lumen  is  much 
diminished,  the  encroachment  ustirtUy  bein^  from  the  Euporo- 
postcrior  wall,  which  seems  to  proj[?ct  downward  and  for- 
ward into  the  canal-  The  swelling  is  more  prrmounced  as 
wc  approach  the  fundus  And  a  considerable  portion  of  the 
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drum  membrane  is  hidden  from  view.  Where  the  mcmbrana 
tvnipdni  lies  very  obliquely  to  the  superior  and  posterior  wa.lls 
it  apparently  merges  into  ttiese  without  any  line  of  demarca- 
tion»  This  is  particularly  the  case  in  inlants,  owing  to  the  ab- 
senec  ot  tbc  bony  meatus;  in  the  adult,  however,  if  the  canal 
alon«  \%  invol^^ed  the  observer  recognizes  that  a  portion  oF  the 
drum  mciTibmne  is  concealed  from  i^iew,  but  that  the  swollen 
wall  of  the  c^nal  i^  tioc  coiuinutjus  wiih  ihe  membrana  tym- 
pant  (Fig.  It8).  A  mjIcus  c^n  be  rercrkg^nizrd  between  the  riem* 
brana  tympani  and  the  tumefaction.  In  very  severe  cases 
the  swelling  may  be  so  great  as  to  occlude  the  meatus  com* 
pletely,  the  opposite  walls  iy^n^  in  contact.  The  surface  of 
the  tiimelaction  is  slightly 
moi&t,  presenting  a  dead- 
white  color,  due  to  the  local 
necn»sU  of  the  stiperfictal 
cpiltieli^l  Lcll-s.  If  these  are 
wiped  aw«ty  the  surf^ice  np- 
pears  reddened  and  moist, 
Thi^  desquamation  of  the 
fiUpcrHcial  cells  13  often  a 
very  prominent  feature  of 
the  disease  and  may  render 
the  diagnosis  extremely  dif- 
ficult. These  cells,  as  they 
are  ntjJiilly  r^xt  olf,  ^tcctiniU' 
Ute  in  the  canril  and,  owing 
10  its  coniractt d  calibre,  are 
with  ^rciit  dilficiilty  cU'iired  away  so  as  to  permit  a  view  of 
the  BtnaU  portion  of  the  drum  membrane  not  hidden  by  the 
swollen  canal  wall.  Tbc  swelling  is  itiienselv  painful  to  ma- 
nipulation with  the  probe;  pressure  in  front  tjf  the  tragus  or 
efforts  at  crowding  the  canal  upward  or  forward  are  attended 
wirh  sr^verc  pain.  There  may  be  considerable  <edema  over  the 
posl-aurtcnlar  region,  and  the  auricle  may  be  di>jilat:cd  out- 
ward and  forward  Jrorn  the  side  of  the  bead  more  or  less 
promincnllvH  Palpation  along  the  anterior  border  ol  the 
fttemo-ma&toid  muscle  reveals  considerable  infiUraiion  of  the 
lymphatic  glands.  When  this  condition  occurs  with  oedema 
over  the  mastoid  the  dilTcreniial  diagnosis  between  diffuse  cx- 
lemal  oliti*  and  pcrf<ira(ii>n  at  the  tip  of  ihe  mastoid  is  possi- 
ble only  by  speculum  examination  alone.     It  is  cxceeilingly 
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important  in  these  cases  in  prolong  the  speciiluTn  examEi 
sufficiCTiily  lo  dcicrtninc  the  coexistence  of  aur  tntl:imniat4 
cordlUon  wiihin  ihe  Tympanum,    This  is  particularly  irucm 
thtf  ciiac  of  children,  since  ;in  iicnifr  punilcnl   ■►litis  iiirdia.  if 
severe,  may  be  accompanicci  by  a  disuse  indamnintion  in  the 
external  meatus,  and  the  early  rccojfnilion  of  Uic  true  nature 
o{  the  disease  h  a  niLittcr  of  ^rout  iinport^Ticc.     The  surgeon 
should  therefore  obtain  %  vitsw  of  the  drum  membrane,  al- 
Ihoug-h  this  may  require  considerable  time  and  inflict  a  certain 
amount  of  suffering  upon  the  patient.     Where  the  pans  are 
very  much  swoNcn  ^nd  ihc  view  is[jbsirnc:lfcl  i>v  rieMjuarnatcd 
epithelium,  the  pemstent  use  of  smalt  cotton-tip]wd  probes 
will  enable  n^  tn  clear  ihU  away,  and  to  reduce  the  swelling'j 
by  pressure  sufficicnity  to  permit  an  inspection  of  the  drum 
membrane,  or  at  least  of  a  portion  oE  it*     II  this  is  normal  in 
color  we  are  warranted  in  tlie  assumption  that  the  disease  i&] 
confined  to  the  c^nal  alone. 

Prognosis, — The  progress  of  the  aReciion  will  depend 
largely  upnn  the  causalion.  If  it  is  idiopathic  the  prognosis 
Is  guud  ;  li  Jqiriidi^iit  upon  traumittisni.  cither  mechanical, 
chemical,  or  thermal,  the  outcome  will  depend  upon  the  se- 
verity i>l  the  injury  inflicted.  A^  coaipHcaling  an  acute  or 
chronic  process  within  the  middle  car  the  severity  of  the  Icsiiwi 
within  the  tympanum  lurnishes  an  tndeic  of  the  probable  out* 
come  of  the  case-  When  arising  from  a  previous  chronic  in- 
flammation of  the  canal  wtthtuU  any  special  exciting  caiis<?,  the 
disease  is  usually  mild  in  character.     The  degree  f»f  constitu- 

I  tional  disturbance  docs  rot  indicate  llic  probable  sevcrilv  of 

the  attack,  as  in  the  carl/  stages  ;  the  general  svniptoius  arc 
usually  vtry  well  marked  even  in  mild  cases. 

J  Treatment— The  first  eff<3rts  should  be  dircctrd  totvard 

^  relieving  the  severe  pain  wliich  the  patient  sufiers  and  the 

attempt  should  be  made  possible  to  abort  the  process  before 

J  the  stage  of  pus  formation  is  reached.     For  the  relief  of  pain. 

both  hical  and  general  mea>urcs  are  iTidicaied.     A  sufficiently 
large  dose  of  morphine  or  some  prep.iration  of  opium  should 
he  administered^  either  by  the  moulh  or,  if  the  severity  of  the 
attack  demands  it,  by  the  hypodermic  method.    The  patient  ^j 
should  be  contined  to  bed  and  kept  as  quiet  as  possible ;  it  is  ^| 
also  well  to  obtain  a  certain  amount  of  revulsive  action  by    " 
the  administnilion  of  n  saline  cathartic.     If  seen  verv  earlv, 
we  may  resort  to  local  bloodletting,  removing,  by  means  oJ 
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;hc  arlificial  leech,  nnt  less  than  two  nuncrs  of  blood.     The 
«itc  ironi  which  this  is  removed  will  depend  soEucwIiat  upon 
the  rcjcioiL  in  which  the  process  sccma  to  be  most  &cverv.  but 
AS  a  rule  in  the  diffuse  lorm  of  inflammation  the  bcsi  results 
2re  obuincd  by  the  abstraction  of  blood  from  the  mnsioid 
gioo:   here  preference  should   be  given  to  the  anifictal 
leach  rather  tlun  to  the  natural.     Imrrediatclv  after  the  ab* 
&tni<:lion  of  blotHi  the  Leiler  coil  should  be  applied  to  the 
mastoid  rcffion,  or  the  aural  ice  bag  may  be  used  if  this  i» 
more  agreeable  to  the  patient.     If  lor  any  reason  local  de- 
pletion seems  inadvisable,  \vc  may  proceed  ot  once  to  apply 
ice  coil  or  ice  baj;.     In  addition  to  this,  considerable  re* 
ei  is  often  obtained  by  frequently  irrijrating  the  canal  by 
means  of  the  ear  syringe,  or,  better,  by  employinjf  the  foun- 
tain syringe.    A  weak  antiseptic  solution,  as  o£  bichloride  of 
mercury,  one  to  ei^hl  thousand,  or  a  sal  united  acjut-on^t  soln* 
tion  of  boric  acidn  is  to  be  used  for  this  purpose.     The  »arm 
ilutd  should  be  allowed  to  How  into  the  meatus  for  a  period 
of  Irom  tivc  to  fifteen  minuter,  accf>rding  to  the  relief  which 
it  affords*     In  this  manner  the  parts  are  cleansed  and  the 
aiial|;c£ic  effect  of  the  warm  douche  obtained.    It  is  not  noccs- 
»-"iry  to  remove  the  Jce  coil  from  the  niaittold  region  in  order 
to  c;irry  owl  this  measure,  stnd  although  the  two  would  seem 
Xo  he  apparently  oppoiite  in  action,  the  effect  obtained  is 
often  very  satisfactory.     This  p!an  of  Ircatncnt  should  not 
Ix:  persisted  In  for  more  than  twcnty^Joiir  hours,  at  the  end 
^  which  time,  tl  the  symptoms  arc  not  so  much  relieved  that 
Yhe  patient  is  able  to  rest  without  the  use  of  an  opiate,  and 
^ompltins  of  but  little  or  no  spontaneous  pain,  more  active 
vneasures  arc  demanded.    At  this  period  no  treatmcnl,  to  roy 
snind.  Is  S(>  efficacious  as  a  deep  free  incision  in  the  canal, 
xclirving  at  the  same  litnc  iht-  tensicm  nf  thr  parts  -Tn<l  cfTect* 
ng  lucal  depiction.     In  order  to  be  clBcacious,  the  incision 
ould  be  deep  and  of  considerable  length.     The  site  of  dec- 
ion  i5  usually  the  posterior  or  postcro-supcrior  wall  of  the 
^anaL     Under  illumination  by  means  of  the  head  mirror.  • 
sharp  stou!  knife,  such  as  is  shown  in  Fig,  8^,  should  be  carried 
through  the  swollen  canal  wall^  close  to  the  drum  membrane, 
until  fhe  point  of  the  instrument  Is  felt  to  Impinge  upon  the 
hooc.     The  incision  is  then  extended  directlv  outward  for 
from  one  half  to  three  fcnirthsof  an  inch,  dividing  all  the  over* 
lying  structures^  the  point  of  the  knife  being  kept  in  contact 


— i 


I 

4 


^60  DIFFL'SE  EXTERKAL  OTITIS. 

with  the  bone  throughout  thcr  entire  length  of  the  Fncisioo, 
When  pu^^ible,  ihc  operation  should  be  performed  un- 
der nitrous  oxide  aticesthcsia.  The  relief  is  almost  immc' 
diatc,  and  is  complete  usually  at  the  end  of  twelve  houra. 
Hartmann*  strongly  iidvises  against  incision  in  the  acute 
form  of  difiu^e  external  othU,  asserting  that  improvement 
never  follows  the  procedure,  while  Iretjuer^ily  the  condition 
is  much  aggravateti.  Certainly  this  lias  not  been  my  c\[»eri- 
ence,  although  1  hcsit;ite  to  differ  with  mj  high  an  milburiiy. 
The  only  pussihiliiy  of  this  measure  inflicting  injury  would  be, 
it  »ccms  to  me,  in  cases  where  the  field  of  operation  had  nut 
been  properly  cleansed.  If  the  canal  is  freely  irrigated  before 
the  incision  is  made  I  can  see  no  reason  why  the  result  should 
be  anything  but  satistactory.  Alter  the  operation  the  ear  i* 
to  be  syringed  ex*cry  two  to  four  hours  with  a  mild  :iniisepti? 
soluiion  This  irrigation  h  to  be  continued  until  ihe  local 
coiiiHlioii  liecnmes  nonnaK  the  freiiuency  bciiiy  diiuiaUlied  ^j 
gradually.  Complete  resolulion  with  restoration  of  the  nor-  ^| 
mnl  calibre  of  the  canal  is  frequently  rather  slow,  and  may 
not  occur  for  several  weeks.  Dunag  this  period  the  canal  , 
is  apt  to  be  the  seat  of  a  desquamative  inHammotion,  the  cpl-  ^| 
thelium  being  rapidly  thrown  off,  while  at  the  same  lime  a 
certain  amount  ol  serous  transudation  takes  place,  causing  a 
thin  turbid  discharge  from  the  canal.  In  this  condition  the 
meatus  offers  a  favorable  site  for  the  devrlopment  of  a^fver- 
^illuSj  and  our  efforts  at  cleansing  ihe  parts  should  not  cra« 
until  the  discharge  has  entirely  disappetircd.  For  the  fin* 
few  days  the  most  rclici  will  be  obtained  by  the  use  of  one 
of  the  antiseptic  solulion5f  the  canal  being  cleansed  from  two 
to  four  times  daily,  according  to.  the  amount  of  discharge. 
After  the  discharge  has  ccflscd  the  use  of  any  flui<l  in  the 
canal  rather  prolongs  the  process,  and  the  parts  will  more 
quickly  return  to  ihetr  normal  condition  if  the  walls  of  the  ^H 
meatus  arc  dusted  Hghily  wjih  some  antiseptic  or  astringent 
powder,  such  as  finely  divided  boric  acid,  nxide  ol  rinc,  der-  i 
matol,  bismuth  subnitratc.  or  any  similar  substance  H  it  is  ^M 
ncce&sary  to  leave  the  treatment  largely  to  the  hand*  of  the  ^^ 
patient,  alcoholic  solutions  may  be  used  in  place  ol  powders, 
Of  these,  a  lour-  or  eight-percent  solution  of  boric  acid  ia 
dilute  alcohol  is  probably  the  most  efficacious.  If  the  dis- 
charge ronlinnt's.  after    the    n^e  of  the    powders  and    upon 
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thoroughly  drying  the  car  by  mc^ns  of  the  cotton  pledget, 
wc  find  Ihnt  the  cutfincous  surlacc  is  rcddcnL^d  and  moist,  a 
Mimulaiin^  applicatii>n,  such  as  a  sulutiun  of  nitrate  of  silver, 
lightly  brushed  over  the  canal  will  frequently  cauve  the  walU 
(o  reli-irn  rapidly  lo  iheir  normii  condition.  In  making  these 
applicalion&  a  comparnitivHy  iitfld  soliitiun  (;i1jout  ton  grain* 
to  ihc  iiuiice)  sibfiuld  he  u^cd  ul  fir^t,  the  strength  being  grad- 
uAliy  increased  According  to  the:  indications.  These  applies- 
tiOQS  may  at  lirst  be  made  daily,  and  afterward  at  longer  Inter- 
Y&ls-  If  tbc  disease  is  not  ^ccn  in  its  early  stages  and*  in  spite 
of  our  efforts,  there  is  considerable  destruction  oi  tissue,  the 
aCEeciion  may  result  in  a  penchDiidritis  of  the  outride*  with 

P  partial  necrotic  ol  ihe  cartiluginous  framework.  The  treat- 
tn^nt  of  this  iifFection  has  alrciidy  been  considered.  If  our 
^ofts  to  limit  tlic  paihoLugical  protcw*  to  the  stift  parts  are 
ttQttcoesaful  and  there  is  an  involvement  of  the  underlying 
osseous  structures  the  case  is  to  be  dcnlt  with  according  to 
the  rules  laid  down  for  the  management  oi  acute  inllamma* 
tion  ol  the  mastoid  process. 

In  every  case  of  Dcutc  inflammcition  oF  the  external 
rncraitji  it  is  to  be  remembered  that  bo  lonj^  as  we  confine  the 
proceM  to  the  canal  walls  we  have  an  a5ection,  the  manage* 
tocTRi  of  which  is  compamtively  simple.  The  danger  is  that 
It  rnay  cither  exleucl  to  the  \niny  tjr  cartilaginous  striicluies, 
^*^  One  tutnd,  or  may  involve  the  tympanic  cavity  secondarily, 
'"  vhich  case  wc  hflvc  to  deal  with  a  suppurative  prcccs* 
*^**hi«  ihr  middle  ear.  Moreover,  where  extension  lo  the 
*y  *^]y\num  occtirs,  it  is  the  upper  part  of  the  cavity  which  19 
*'*Volrcd.  Ae  tbi*  portion  of  the  tvmpanum  is  richly  sup- 
P'ic^i  vrith  cellular  tiM;ue,  the  complication  constitutes  a  mcn- 
^^  10  lite- 


^ 


Cftoupofs  Asn  DiPiiTHEiiiTic  Extkhnal  Otitis. 

.        The  diseases  included  under  the  ^bove  hending  constitutCt 

*     Tility.  but  minor  subiHvisions  of  diffuse  external  otitis. 

7*  '*ce  the  epidermis  covering  the  meatus  diflfers  in  no  respect 

*^ni  that  covering  other  portions  of  the  body,  we  have  no 

^'^^n  to  presume  that  it  should  tw  exciDpt  from  the  above 

^**cia|  lypes  of  inflammacion.     Under  favorable  conditions 

^  £;erm  either  of  croupous  or  uf  iHphtheritic  iuflanimaiicjn 

"*^y  find  lodgo^ent  within  the  meains  and  produce  there  its 

^^^mctcrtstic  exucl&tLon.     The  cioupous  lorm  id   less  com- 
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mtKklv  <>f><^rv»l  than  ih<*  diphth<*ntic.  Like  a  crouj 
Hammatioii  in  othci  poitimis  of  ilic  bodr.  it  a  charadcriicd 
by  a  white,  thick,  rckvccy  deposit  on  the  s^irtacc  of  the  oicn^ 
branc  involved,  consisting:  o(  coiguUtcd  hbrin  contaioin^ 
wUliin  its  meshes  white  btood  corpuscles,  ThisdC]>osit  lid 
imraed£atcly  upon  the  surface,  and  can  be  detached  from  the 
underlying  slruciurcs  without  the  rupture  of  blood  vessels. 
U  is  prDbable  ihat  certain  conditions  of  the  general  health 
remlrr  the  pnlient  p;]rticti]3irly  [inmc  tn  tht«  fcimi  of  infUin- 
mation.  The  coruiiiinn  knotvn  as  hypcrinnsis.  or  an  increase 
in  ihc  fibrin  cicmcnis  in  the  blood,  is  undoubtedly  the  chief 
predUposin^  factor.  Given  this  general  condition,  and  a 
simple  inDammation  ol  the  epidermis  lining  the  meatus,  the 
)od4::ment  of  the  specific ^erui  of  croupous  intlanimation  will 
ordinarily  be  followed  by  a  change  from  the  fimple  type  to 
!h("  croupous  form, 

Tlie  diphtheritic  form,  on  the  contrary,  is  most  frequently 
observed  a5  a  complication  of  oiilia  media,  dependent  upo» 
cither  a  diphtheritic  inflammation  of  the  fauces  or  the  angina 
ol  scarlatina,  althou}:h  it  occasionally  occun  a»  a  primary 
affection.  When  occurring  as  o  complicating  lesion*  t^e 
source  of  infection  is  usually  the  middle  car;  a  purulent  in- 
ll^mmatiim  here,  with  f^ubsequent  rupture  of  the  mi'mbrajii 
tympani,  being  followed  by  a  purulent  dischsirj^  which  con- 
tains the  specific  diphtherinc  ^rm.  Such  an  otitis  media  is 
acnimip;iniefl  l»y  a  diduse  cKlenial  otiiis  in  nuiU  cases.  Th« 
eiCcrnal  meatus  is  therefore  in  a  condition  favorable  lo  ihe 
lodgment  and  development  of  the  diphtheritic  germ. 

The  physical  ex^iniinaiion  reveal*.  In  the  early  stajfes,  the 
walls  of  the  meatus  covered  with  a  white  deposit,  or.  H  o^ 
served  only  in  the  period  of  nccro&is.  with  a  gravish-white 
membrane,  which  is  firmly  attached  to  the  underlying  skir, 
and  can  be  removed  only  by  the  use  ol  considerable  force,  iht? 
removal  being  attcniled  whh  the  rupture  of  blood  ve«e!^- 
When  spontaneous  cx[o]btion  h.is  taken  place,  the  exposed 
areas  ahow  a  loss  not  only  of  the  superficial  epithdium,  but 
also  o(  the  deeper  layers,  the  condition  being  one  of  true 
ulceration.  The  fibrous  fitructurcs  ol  the  cutis  arc  al^  aflect- 
cd,  becoming  swollen  and  encroaching  markedly  upon  the 
lumen  of  the  pass.i^e>  The  condition,  whether  of  primary  or 
*ccond:iry  origin,  present**  The  same  picture,  and  its  recoittti- 
tion  is  not  difficult,     Ir.  might  be  confounded  with  croupous 
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inflammaiion*  but  if  wc  bear  in  mind  thai  a  croupous  deposit 
separates  from  the  underlying  parU  wilhout  h*cmorrhagc.  the 
mistake  need  not  be  madcn  The  stjvere  type  of  desquamative 
inflamiratinn  of  ihe  caii a l»  either  occurring  primarily  or  de- 
pendent upon  an  i.iiiiii  media  |]urulenta,  may  aUo  lend  to 
errcm  Here,  howrvcr.  the  deposit  ts  not  memijr^nrHi*.  bii( 
consii^ts  simply  of  riccmlJc  cpilhcllfll  cfll*  supLN'iitijMJsed  upon 
each  other.  There  is  iwi  destriicluin  ui  ti?sMie,  ;ind  upnn  re- 
moval no  ulceration  remains.  In  the  same  way  an  aspcrgtilus 
within  the  canal  may  be  mistaken  lor  a  diphtheritic  inllam- 
itiatioo,  bur  the  microscope  will  eas-ily  reveal  The  true  charac- 
ter o(  the  disease.  The  history  of  the  cnse  will  also  enabic  a 
differentiation  to  be  m,idc  between  the  various  conditions. 

The  prrsenceof  a  L'roiipnu*^  nr  diphlhfriiic  depnftii  in  ihe 
evtem;d  canal,  when  ncrurring  as  a  secondary  disr.i^%  i^  u^ii* 
ally  no  serious  matter,  since  lie  surface  pirsenicd  for  the 
ab^rption  ol  the  loxine  of  the  diphtheria  baciMu^  h  one 
through  which  this  takes  place  very  slowly  ordinarily-  In 
ctscs  where  the  diphthcrilic  dcposiit  in  the  cnnal  is  but  a  sec- 
ondary leaiure  of  the  general  ink-ction  the  outcome  depend* 
upon  Ihe  severity  of  the  orij^nal  disease  without  reference  to 
the  local  manlfesiaiion  In  the  auditory  meatus.  Occasionally 
such  deposits  i»ccur  primitrity,  the  germ  gaiiiing^  acctw;  tn  the 
exicrnal  canal  in  some  unknown  wny,  and  tJtking  root  there 
upon  an  ahiaded  surface  which  has  resulted  from  a  Iraumatic 
or  other  cause,  In  such  instances  only  very  slight  constJtu- 
lionat  symptoms  arc  apt  to  he  present,  and  the  danger  to  be 
feared  mo^l  in  thut  the  inflamtnation  of  the  esternal  canal  may 
extend  inward  and  involve  the  tympanum,  the  mucous  lining 
of  which  would  permit  general  infection  more  catily  than 
would  ciilaneou*  lining  of  the  cunid.  Croupous  deposits  Arc 
of  trivial  import;incir  aside  from  the  UumI  p^iin  which  i.s  pres- 
ent, and  this  is  no  more  severe  than  in  simple  diffuse  inflam- 
mation. 

Treatment— The  trealmcnl  of  ihc  locnl  condition  consists 
itt  the  t!>orouf-h  and  frequent  cleansing:  of  the  surface  involved 
to  prevent  the  membrane  from  spreading  by  conti|ruity  of 
tln>Clijre,  thus  increasing  the  extent  of  the  surface  through 
which  ihe  poison  may  enter  the  circnlaiion,  A  diphthcrilic 
iQembrane  fn  aiiv  sliualion  will  be  cxfofinicd  spontaneously  at 
the  end  of  from  three  to  eight  days.  If  removed  tiy  violence 
before  this  lime,  blood  vessels  arc  opened,  and  the  raw  surface 
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becomes  covered  eery  quickly  bv  a  new  deposit,  while  ibe 
laceration  uf  the  vesscU  rather  favors  ihc  abacrptiou  of  the 
poison.  It  IS  wise,  thereiorc,  to  conbrie  our  cflorts  to  keeping 
the  parts  choroughly  cJeaoscd.  in  this  manner  diminishing  the 
activity  oX  the  germ,  taking  care  that  our  efforts  arc  not  so 
vigorous  as  to  excite  any  int1animator>'  reaction  on  the  sun 
rounding  parts.  To  effect  a  ihcjrough  cleansing  of  the  canal 
wt'  niuv  reiiitrt  to  the  use  of  the  ciir  syrifige,  or,  perhaps  bet- 
ter»  ihe  fmmtain  syringe,  empluying  a  solnlion  of  lime  water, 
which  is  allowed  to  flow  into  the  cao.il  for  from  live  to  ten 
minutes.  In  this  way  portions  of  the  deposit  already  necrotic 
arc  removed,  and  a  certain  amount  of  solvent  action  is  exerted 
upon  the  transudation  which  is  Btill  firmly  atuched  to  the 
parts  beficatb.  Antiseptic  solutions  may  bf*  used  here,  the 
strength  of  the  solution  being  somewhat  greater  than  that 
employed  frir  ordinary  cleansing  piirpn*ies.  In  this  way  the 
dcptiait  is  rendered  inert,  while  al  lIic  same  lime,  by  its  pre*- 
ence.  it  protects  the  svirface  to  which  it  is  attached,  and  when 
it  exfoliates  spontaneously  the  denuded  surfaces  nrc  protcctrd 
by  the  presence  ol  granulation  tissue,  which  offers  a  barrier 
to  local  inlectian. 

In  addition  to  irrigation,  certain  medicinal  preparations 
may  be  applied  to  the  deposit  by  means  of  the  cotton  applica- 
tor ;  of  thefte,  !  think  the  snkittf>n  of  ferric  sulphate  in  the  ivll 
strength  is  by  far  the  most  efficiicious.  This  causes  a  rapid 
necrosis  of  the  superficial  layers  of  the  pyrudu  membrane, 
while  at  the  same  time  it  exerts  no  irritating  action,  cvco  if 
it  touches  parts  which  have  not  yet  become  oBcctcd.  This 
local  necrosis  inhibits  or  slops  completely  the  (rrowth  of 
the  germ,  putting  an  end  both  to  its  toxic  effect  upon  the 
general  system  and  to  its  further  local  propagation.  A  croup, 
oils  exudate  m^y  be  managed  in  exactly  the  lamc  manner,  its 
separation  being  more  easily  effected  than  one  of  a  tnie  dipb< 
thcrilic character-  In  this  form,  ;i!ler  t^le  iron  solution  has  been 
applied,  it  is  often  possible  to  remove  a  considerable  portion 
of  the  deposit  by  means  of  the  iorccps  without  inflicting  any 
injury  upon  the  cutaneous  lining  of  the  canal.  The  adminis- 
tration of  constitutional  remedies  will  be  governed  by  the 
same  rules  which  apply  10  similar  deposits  located  in  the 
fjEUces.  Remembering  that  a  croupous  exudation  has  for  its 
predisposing  cause  a  certain  blood  condition,  it  i^  wise  to  ad- 
minister the  tincture  of  the  chloride  of  iron  in  large  doses. 
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^Srith  the  hope  of  cutting  short  the  attack,  hi  the  same  man- 
ncr  a  difihchcntic  mcmtiranc  appearing  in  the  meatus*  U  ac- 
companied by  the  characteristic  const  it  lit  ton  nl  symptoms  of 
septic  infcciion,  demands  the  tree  use  ol  stimulants  and  such 
dn^  a*  may  be  believed  to  mitigaie  the  action  ni  the  poison, 

f'hr  viiriotjs  hioil  ounplicaildn^  do  nut  differ  fnim  those  al- 
•adj  mentioned  under  acute  external  otitii. 
H^MOKKIIAGIC  EXTtKNAL  O'JITIS. 
Under  this  term  Foliizcr*  has  described  a  disca*c  of  the 
xtemal  auditory  meatus  cbaraclerwed  bv  the  presence  oJ 
vesicles  upon  Che  walls  oi  the  canal»  The  inferior  and  anterior 
walls  arc  usually  the  scat  of  the  mnnifcstat)cii»  although  the 
Olber  wijll*  are  orcasi<»naUy  aflectcd.  These  vesicles  are  filled 
^kvriih  ^  bloody  Ruid,  and  if  allowed  to  remain,  disappear  spon- 
Wlmeously  at  the  end  of  a  few  days  iheir  silc  beinj^  marked  by 
ti  excoriated  area. 

The  disease  tnay  occur  cither  as  a  primary  affeciion  ot  as 
a  compiicalion  of  an  acute  inflaTnmatory  process  within  Che 
t\inp;invim.      The    constitutional    symptoms    are   very    well 
marked,  and   consist  of  intense  local  pain,  which  frequently 
assume*  a  neuralgic  character,  spreading  over  the  entire  side 
oi  the  head:  the  temperature  1*1  elevaled  to  hum  99'  m  102*, 
^hfid  there  is  a  marked  prostiation  :  ocaisicnally  detirium  is 
^^resenl-    The  occurrence  of  thin  condiiioii  in  the  severe  forms 
of  tympanic  inflammation  which  complicate  constiiutional  dis- 
eases oi  the  inkctiou5  type,  particularly  epidemic  influenza, 
seems  to  show  lliat  the  condition  is  indicative  rather  o(  a 
marked  f^cneral  infection   than  oi   nny  distinct  local  patho- 
^feo^ieal  process.     In  cases  where  we  meet  with  this  form  of 
^^xiemal  *>titi*  as  an  idiopathic  disease.  I  am  more  Inclined  to 
consider  it  as  either  a  in>ph[i>neurusis  similar  in    tti;iny  ns 
10  herpes,  or.  if  the  deeper  layers  of  the  canal  arc  in- 
olved.  JLs  an  accidental  complication  ul  a  simple  dtlfuse  otitis. 
The  latter  view  is  that  taken  by  tiruher.t  and  this  seems  to  be 
ktirely  tenable.    It  is  not  improbable  that  the  extravasation  of 
cut*  short  the  inflanimaiory  process  in  the  same  manner 
;al  depletion  by  ariiiiciat  means,  when  the  above  measure 
employed  thenipeuiic;illy  in  inflammatiiir  vl  the  caral. 


*  tditb*  der  Ohreahcilk.,  Slultcut.  10^3.  p.  Ifl4- 
t  Lthifa.  dir  OhrrnhFlLli.,  Vienna.  iSA^  p.  sflo- 
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Treatment.— The  (>rimary  indication  ior  treatment  b  to 
relieve  the  con^tilutional  «ympt<>m!<i.  the  local  oundiriun  being 
i:niin{)(>run1  ant)  leqniniig  bui  little  alteiiiion.  The  inteEise 
suffering  iiiuNt  be  relieved  bv  tUc  adiuinistruliun  ui  free  d()se?i 
oJ  morphine  hypodcrmically.  When  the  neurotic  symptoms 
nrc  well  mnrkcd  the  administration  oi  bromide  ol  sodium 
in  lull  dotes  will  do  riucli  to  render  the  |>atient  more  com- 
fortable»  Complete  rest  should  be  insisted  upon.  The  diet 
oi  iht:  patient  should  consist  mostly  of  fluids  for  the  first 
twentylour  or  forty  eight  hours.  The  disturbance  of  the 
nervous  system  frequcnily  brings  ;iboiit  mcvcrc  coiistipiition, 
which  in  luni  iticieaHes  the  srvfiity  of  the  local  pain  It  is 
fcl\,  therclore,  ejirly  in  the  aFlectiou  to  jdmlniMer  calomel  in 

dl  repeated  doses  until  the  effect  upon  the  intestinal  canal 
Is  obtatitcd,  its  action  being  aided,  ii  iicccssai-y»  by  a  saline 
cathartic-  Locally  very  little  need  be  done,  thu  condition 
within  the  canal  bein^i:  kept  under  observation  in  order  that 
any  tendcney  toward  inf^:immation  of  the  middle  ear  may 
readily  reco|;ni£ed  and  proper  meastires  insiitjted  to  check  it. 
If  the  vesicle*  are  of  coniiderable  Mze  they  may  be?  <ipened. 
with  a  ilelicate  knife.  I  he  walls  ol  the  vesidt?i*  bt-ing  preserved, 
as  touch  AS  possible  to  protect  the  denuded  areas  witltiti  iha 
canali  In  case  ot  spontaneous  rupture  the  site  of  the  vesicles 
may  be  iiffhtly  dusted  with  zinc  oxide,  lycopodium,  bismuth* 
or  any  bland  powder  which  will  protect  thcro  until  they  a 
covered  by  normal  epithelium.  Occasionally  these  vesicles 
are  located  upon  the  tympanic  membrane*  in  which  event  the 
pain  inui  unuxnal  severity  and  the  constitutional  symptoms 
arc  correspondingly  increased.  In  such  ca^e*  it  is;  wise  to 
open  the  vesicles  as  noon  as  they  appear*  since  almost  inimc* 
diatc  relief  lollows<  Care  should  be  lakcn  thai  the  canal  U 
in  a  thoroughly  aseptic  condition  before  the  operation,  and- 
thc  operator  should  i^uarci  against  introducing  the  knife  too 
deeply  fi>r  (ear  of  wounding  the  deeper  layers  of  the  druiD 
membrane,  and  of  opening  into  the  tympanic  cavity.  The 
local  tende.'nrSiS  renders  tnanipulaiion  difficult,  and,  unless 
the  head  is  firnilv  held  by  an  avvi-ttant.  either  of  ihc  above 
accidents  is  liable  to  occur.  The  sensitiveness  oE  the  rcgEoa 
may  be  reduced  somewhat  by  filling  the  canal  nith  a  ten-pcr- 
ccnt  aqueous  solution  of  cocaine  about  twenty  minutes  before 
the  operation  is  to  be  performed.  This  solution  tnusi,  ol 
course,  have  been  previously  sterilized  by  boiling. 


CHAPTER  XUl, 
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WhiI-K  CTin<4ri luting  a  condilicn  which  diflcr*  tr 

ihal  present  vvhca  any  fnicign  boily  is  pre^enl  in  Ihr 
meatus,  this  dbcascr  is  of  such  comiixtn  occijrrriicc  that  jI 
»cm«  vri>c  to  coaisidcr  it  under  a  scpnratc  chapter. 

JEtioioscj'—Thc  causes  which  lead  to  ibU  condition  dc 
pcnd  cither  upon  the  production  fit  an  incrc;ist^d  iimtiunl  oi 
the  normal  secretion  ai  the  ccruminous  glands,  or  upon  an 
interference  with  its  rcfifiilar  dischsi'i^c  from  the  canal  In 
health  cerumtii  is  conliuually  (ormrd  l>y  the  glands  foLind  in 
the  meatus,  :ind  is  discharged  Iroin  the  aniJtl  constantly,  but 
in  such  f^mall  quantities  th^t  its  presence  is  umioticcd*  Any 
obtuructivc  condition  interfering  with  thiit  process  leads  t'.> 
10  accumulation  oi  the  secretion  within  the  meatus,  and  il  it 
exists  for  a  lonf^  period  of  lime  a  considcmbic  mass  ivill  ac- 
cumulate, varying:  in  size  and  density  according  to  the  activity 
ol  the  ^crecorv  pntcirss  and  the  length  of  lime  thut  the  uh- 
itniction  has  existed.  The  conveyance  of  the  product  along 
the  inealUH  is  elTcctnl  princtjmlly  by  the  ucijou  ut  the  jaws 
during  masiicaiioTi  and  speaking.  With  every  motion  it  the 
intermaxillary  artictjl&tiOTi  the  anterior  and  inferior  walls  ol 
Ihc  canal  are  nio\'ed«  on  account  of  the  intimate  relation  be- 
tween the  tragus  and  the  capsular  ligament  oi  the  articulation. 
This  motion,  when  the  canal  is  of  normal  sifc  and  shape,  acts 
in  such  3  manner  that  any  foreign  body  within  the  fibrous 
meatus  i*  moved  cont:iantlv  tow;Lrd  it^  orifice.  If  the  canal 
|>fesents  ccniiins  anomalies  in  curvature  or  if  the  onfice  is 
very  narrow,  the  (circc  may  have  cxarily  the  reverse  effect, 
and  any  body  lying  within  the  passage  may  be  carried  in  the 
opposite  direciion-^that  is,  deeper  and  deeper  into  the  canal 
toward  the  drum  membrane.  If  a  small  mass  of  cerumen 
collects  in  the  canal  iiK  mere  presence  causes  an  increased 
lOMjunt  oE  secret  ion  from  the  gbnds  lying  In  the  intm«fdmte 
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vicinity,  while,  at  the  saiue  lime,  it  acts  ns  an  obstruction  to 
the  outward  passa<;;e  of  the  product  of  the  glandii  lying  dtfepcr 
within  the  chnnnel, 

AlihoKgh  ihe  causes  siaicrl  nrc  tU*>%t  mom  frequently 
oj:)erative  in  the  picjductioti  of  the  im^actitjn  ui  ceninieii,  it 
must  be  remembered  that  the  secrctorj-  power  of  any  gland 
may  be  modiiicd  by  intcricrencc  with  its  eicrvc  supply-  Under 
certain  conditions  we  arc  warranted  in  considering  that  the 
dt&ease  is  of  u  t r op hi>- neurotic  character.  It  is  certain  that 
the  opposite  condition,  or  om:  in  which  the  cerumen  is  dimin- 
ished in  quantity  la  frequently  encountered  in  proliferous  in- 
f1aTnm:i:it)n  of  the  middle  ear.  Prulifi^rouit  niiiiji  ine<lia  frc* 
qticntly  depends  upon  some  perversion  of  the  trophic  nerve 
supply,  and  we  are  warranted  in  assuming  that  an  incrcaKd 
amount  of  cerumen  may  occasionally  occur  from  tropho- 
neurotic cs^uscs,  ^A 

Pathology.— Upon  removal  of  these  masses  from  the  mca-^| 
tus  they  are  found  lo  contain  not  only  the  oily  substance  which 
is  normally  secreted   by  the  parts,  but  also  certain  vegetable 
sporeSn  the  presence  of  which  is  purely  accidcntnl.     The  mas& 
is  occasicnally  covered  by  desquamated  epilhtrlium,  while  ni 
infrequently  we  find  in  the  centre  a  foreign  body  which  h- 
found  its  way  into  the   meatus  at  some  time  acid  Iw3  formci 
a  nucleus,  about  which  the  norma)  sccrchon  ha$  collected. 

This  description  applies  to  the  simple  cases  oi  impaded 
cerumen.     When,  however,  the  masses  attain   con^jderable 
uie  the   pathological  process  is  more  complex,  :md   therein 
in  addition  ;t  chronic  ftesfjiinmaHve  inflammation  of  the  deep 
canal    dependent   upon    the   presence    of   the   fi>reign    bod  v. 
For  the  same  reason  The  glands  are  pn^hably  sHmulared  u 
increased  activity^     As  long  as  The  mass  consists  of  cerumenl 
onJy.  no  considerable  changes  arc   wrought  upon  the  bony< 
walls  nf  the  passage ;  when  added  lo  thi^,  however,  an  tnfli 
mation  of  the  desquamaiive  type  is  set  up  by  the  presence 
this  foreign  body,  the  osseous  walls  may  be  partially  di 
sfroyt'd  or  iht  deep  part  of  the  canal   may   he  enormouslv       ' 
dilated.     This  is  psperially  pmne  to  lake  place  in  the  region 
of  the  posterior  wall,  and  the  pneumatic  spaces  of  the  maslntd 
arc  obliterated.     In  some  instances  a  chronic  osteitis  is  deveU-^ri 
oped   by  the  pressure,  and  the  mastoid  cells  not  onIydisa(>^^ 
pear,  but  the  entire  process  becomes  sclerosed  and  of  ivory- 
like  hardness.    The  memhrana  tympani  may  be  perforated 
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the  pressure,  zod  the  removal  of  the  mass  may  then  rcvctti 
extensive  p4ithol<^^ical  changes  within  the  middle  car. 

Symptom atolo^. — The  symptoms  deijeiident  ujjon  the 
CODclitioci  vary  with  the  size  of  the  muss,  with  it»  Location,  anfl 
with  the  amount  of  secondary  inflammation  which  its  presence 
has  excked.     The  lumen  of  the  meatus  may  be  encruached 

nn  to  a  cr>n«i(i  era  Isle  extent  without  any  roliecablr  impair^ 
meot  of  the  auditory  function,  or  without  the  appearance  of 
any  subjective  symptoms,  Auch  as  tinnitus,  autuphony.  or  a 
feeling  ais  it  the  canal  %verc  stopped.  On  the  other  hand,  a 
very  smnll  mass  may  be  so  situated  as  to  give  liee  to  promi- 
neot  sympcoms.  U  it  is  in  such  a  position  that  the  membrana 
tympani  is  pressed  upon,  the  subjective  symptoms  are  apt  to 
oocnr  rarly,  and  the  function  of  the  ors;nr  may  be  appreci- 
ably inierfcred  wiih.  even  iliough  the  mass  be  small.  Again, 
a  Large  collection  ot  cerumen  may  He  in  the  cartilaginous 
meatus  and  almost  completely  occlude  it5  lumen  without 
caosing  any  symptoms  referable  to  the  car.  Frequently  the 
firtt  intimation  of  any  trouble  will  be  the  occurrence  of  sud- 
den impairment  of  hearing:  following  a  plunge  bath,  when, 
un  coming  out  of  the  water,  the  ear  feels  "  stuffy  "  and  fulL 
The«*  sensations  are  at  first  attributed  to  the  presence  o( 
water  in  the  canal,  The  efforts  of  the  patient  to  remove 
IJiis  f;9iltng  li>  relieve  tiie  discuntfurt,  he  seeks  advice,  and  an 

mination  reveals  the  presence  of  a  mass  which,  from  its 

,  must  have  been  in  the  canal  for  a  considerable  period 

lime.  The  ftudden  access  of  the  symptoms  la  due  to  the 
lacemcnl  of  the  plug  by  the  water  which  has  entered 
meatus,  causing  it  to  assume  a  position  where  it  com- 
letely  obstructi*  the  pa£<;age.  In  othi.!  cases  the  patient  be- 
es conscious  that  the  power  of  henring  is  gradually  but 
nlly  diminishing:   coexisrenl  wirh  ihis  luipairnRnt  of 

Cllon  subjective  nc)is«rs  in^ke  their  appearance,  a!  Itrst 
Causing  but  little  annoyance,  but  subsequently  becoming  so 
bud  nod  persifilcni  as  to  cause  him  to  seek  rcliel.  Where 
^  occlusion  is  marked  the  patient  often  complains  ot  au- 
tophony*  hearing  his  own  voice  as  if  it  came  from  within 
the  head.  This  symptom  is  panieularly  marked  where  the 
ifiecUon  is  connned  lo  one  side.  Occasionally  the  mass  may 
Hm!  to  a  severe  neuralgbi.  not  pmfined  to  the  ear  alone, 

I  spreading  over  the  temporal  and  supra-orbital  regions^ 
lad  sometimes  involving  the  entire  trigeminal  distribiitiofli' 
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SomcLimcs  this  a^cction  of  the  sensory  nerves  produces  a 
feeling  not  so  much  ol  pnin  as  of  numbncis.  irvolving  the 
aural  regioti  or  the  entire  side  of  the  iflcc. 

One  o(  the  mo&i  common  reflex  disturbances  h  cou^K 
So  common  is  thiii  that  examinati(>n  of  the  ear  is  essentiiil  in 
the  investigation  of  every  case  when  complaint  is  made  of 
thts  symptom  alone.  This  cough  is  spiumodic  in  character, 
aid  from  ils  severity  may  induce  so  much  congcidcm  of 
the  larynx  as  to  mislead  the  physician  into  believing  that 
the  bryngea)  condition  is  the  cause  rather  than  the  c6ccl  of 
the  symptom. 

Not  only  is  the  auditory  function  perverted  or  impaired, 
but  also  the  mental  condition  of  the  patient  may  be  disturbed. 
The  patient  gradually  huds  th:ii  he  is  unatjje  to  concentrate 
his  thoughts  upon  any  one  particular  subject,  ;ind  thnt  all 
mental  processes  are  slow.  The  condllum  may  become  5o 
marked  as  entirely  to  unfit  him  for  any  occupation  requiring 
the  exercise  of  his  mental  faculties.  This  disturbance  is  do 
pendent  enlLrcLy  upon  reflex  aclion,  and  not  upon  the  impair- 
ment of  the  hearing.  Attention  is  particularly  drawn  to  it 
from  the  fact  that  parents  are  often  inclined  to  consider  chil- 
dren inattentive  when  they  are  really  suffering  from  a  reflex 
disturbance  dependent  upon  some  pathological  process  within 
the  ear  In  these  cases,  unless  attention  is  particularly  directed 
to  this  organ  by  an  impairment  of  hearing,  serious  errors  are 
liable  to  occtir. 

Under  this  same  head  wc  must  remember  that  interfer- 
ence with  the  function  of  the  ear  of  the  opposite  side  may 
result  from  the  presence  of  a  foreign  body  within  the  meatus. 
While  this  phenomenon  is  rarely  prominent,  every  one  who 
has  carefully  tested  the  hearing  in  both  cars,  in  cases  where 
the  canal  of  one  side  has  been  occluded  by  a  foreign  bodv, 
must  have  noticed  that  we  seldom  fmd  the  ear  on  the  unaf* 
fectcd  side  normal^  although  the  patient  may  be  conscious 
of  no  impairment,  and  if  questioned  will  usually  reply  tliat 
the  other  car  is  peKcctly  sound.  When  wc  remember  the  in- 
fluence which  a  sounding  body  held  before  one  car  has  upon 
the  sensitiveness  of  the  organ  of  the  opposite  side,  it  is  not 
strange  that  an  occlusion  of  the  external  canal  upon  one  sid^ 
may  seriouslv  interfere  with  the  hearing  power  oi  the  oppo- 
site ear. 

So  far  we  have  considered  simply  re1!ex  disturbances  nf  a 
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Veiuory  nature  ;  many  cases  have  been  reported,  however,  in 
wlo^  cpilcptitorm  seizures  have  resulted  Irom  the  presence 
eitl^er  of  impacted  ctjrumen  or  ci  some  other  foreign  body 
within  the  external  .ludi tor y  meatus,  the  attacks  being  crui^ly 
relieved  upon  its  removal  Dizziness  may  occur  from  the 
diiect  j«e>Auir  ttl  the  impacted  cerumen  upon  the  drum 
mcmbnme*  by  which  The  allarhed  ossicular  chain  U  crowded 
inward,  incrcn^ing  labyrinthine  pressure;  it  may  result  alsr> 
Irc^m  rcficjc  disturbances  due  to  circulatory  changes  within 
the  semicircular  cannl^  or  the  intracranial  centres. 

When  the  impaction  takes  place  in  an  ear  which  has  pre- 
viously been  the  seal  o(  purulent  inflnmmation.  in  addition  to 
ihc  symptoms  already  d»:scribed,  serious  consequences  may 
result  irom  the  obstruction  to  the  free  outflow  of  discharge, 
Thi%  i%  [larticularly  apt  to  occur  in  cases  of  chronic  purulent 
otitis  media  of  long  duiatinti,  \vhrrc  ihe  discharge  is  small  in 
quantity  as  a  rule,  but  may  be  suddenly  increased  in  amount 
(rom  exposure  to  cold  or  some  other  cause.     In  these  cases, 
the  scant  discharge,  mixed  with  the  normal  cerumen*  dries  in 
the  canal  and  forms  crusts*  sometimes  of  almost  stony  hard- 
ness,   which   prevent   the  exit  of  any  fluid  which   may   be 
formed  within  the  middle  ear  during  an  acute  inflammation 
of   the  parts.     It  in  possible  here  for  the  pent-up  secretion  to 
find  entrance  into  the  cranial  cavity,  and  cause  death  by  in- 
v<jlvir^  fhc  intracranial  structures. 

Diagmosis.— It    is  impossible   to  make  a  diagrosis  upon 
VBtional  symptoms  atone,  but  objective  examination  at  once 
nvcah  the  condition.     Upon  inspectinj^  the  parts,  occlusion 
of  the  canal  is  at  once  evident,  and  the  determination  of  the 
«xact  nature  of  the  mass  before  removal  is  of  no  imponarcc. 
Attention,  however,  should  be  given  to  one  point  in  the  ex. 
aminatifm  of  the<r  casrst  it  is  the  presence  on  the  jmstcro- 
«u|irnor  wall  of  (lie  canal  of  a  mass  consisting  Apparently  of 
eeromen,  which  extends  along  thi*  aspect  of  the  meatus  in* 
ward  over  the  drum  mcmbrarc,  entirely  or  partially  covering 
it.     This  appearance  is  almost  always  indicative  of  a  pre- 
ceding suppurative  process  within  the  tympanum,  the  foreign 
body  being  really  inspiMatfid  secretion,  mixed  with  a  certain 
amount  of  norma)  cerumen.    Before  rrmuving  this,  ihe  pailenl 
fthoold  iitwav!^  be  warned  that  the  car  may  discharge  -ifter 
the  mass  has  been  removed.     The  subsequent  otorrhcca  docs 
A  depend  upon  the  removal  of  the  mass^  but  upon  a  pre- 
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virMisl3F  exisim^  tntratympnnic  suppLirafion»    If  not  wa 
bcforchaQcJ  the  pdticnl  may  scarcely  uiidci^iand  lhi».    Where 
the  mcati]^  is  entirely  occluded,  and  a  view  o£  the  deeper 
parts  is  impossible,  this  condition  mny  be  prcscrt,  and  it  is 

often  wise  for  the  surgeon  to 
protect  himsclJ  even  here,  al- 
though It  is  not  of  Vila  gre^t  mu 
pori.ince  us  k^vlicn  ihi*-  mas^  oc> 
cuptcs  the  Mtuation  above  de- 
scribtfl. 

Prognosis.— The  presence  ol 
a  masa  of  cerumen  in  thv  cxlcr 
nal  auditory  meatus  dcie«  not  of 
itself  consiitmc  a  menace  ro  life, 
nor  does  !t  prevent  a  cotnplcie 
rtMorntion  iif  the  auditory  furic- 
iiLiii  aitci  the  removal  of  the  for- 
cign  bod/.  The  serious  cons^  I 
Fic.  Sa-CTn«  on  «pefrvpoiwri«r     Qucnccs   whlch  occasionally   it>l-         | 

W*ll,    cownnB    >    \>BrtanUnn     m      Jqw  the   prCSCttCe  Of  thCSC  IliaSSCi 

^c)  i»  due  to  secondary  patholoj^^i-^B 

cal  changes   which   they  excite,  ^^ 
either   bj-  causing   hyper;emia  and    subsequently    intlainma-       i 
iion»  as  the  result  of  their  pressure^  or  by  setting  up  an  in-  ^| 
ftaiiimatory   process  of  destiiiamative   type   in    ihtf   ctiernal  ^j 
aiiditiiry  meatus*  with  a  resultant  absurpltini  nf  the  ^surround- 
ing bony  walls  or  a  perforation  of  the  mcnibrana  tympaiii. 
When  the  aiTcctcd  car  is  the  scat  of  a  chronic  purulent  otiti* 
media,  the  presence  of  any  foreign  matter  within  the  caofil 
which  may  prevent  the  free  discharge  ot  pus  Irora  the  middle 
ear  renders  the?  patient  liable  to  all  the  serious  consequences 
which  may   f'jUnw  pus  retention  in  any  other  part  of   the 
body.     It  seems  curious  that  a  mass  of  cerumen  can  oflcr       | 
safficicnl  resiMLince  to  pent-up  secretions  to  cavwe  them  to 
sc(^k  an  cxil   through  the  cells  of  the  mastoid  process,  or  to 
discharge  into  the  cranial  cavity,  rather  than  to  force  ihcir 
way  past  the  obstruction  in  the  external  nuditnrv  meatus.        j 
The  lact,  however,  remains  that  a  mass  ol  cerumen,  lodged  in 
the  meatus  lor  a  considerable  time,  tvill  obstruct  this  pa$»g« 
so  completely  that,  no  dtscharj^e  can  escape.     The  osseous 
wails  of  the  mastoid  cells  yielrl  more  easiiy  to  the  pressure  of 
pent-up  secretions  thaii  does  this  mass  of  fatty  matter.    Again, 


mOGNOSlS. 


273 


in  these  cases  the  mere  prrsencc  of  this  coTlertinn  within  thf 
meatus  excites  n  certain  amount  of  chronic  inflanimaucii  of 
the  epidermis  lining  the  canal,  this  inflamaiation  being  usu- 
ally of  the  desquamative  lyp<^"  1  he  slight  amount  of  dis- 
charge Iron)  the  tympanic  cavity  mixing;  with  these  desqua- 
mated epithelial  cells  forms  a  ma%&  which  is  exceedingly  fimi, 
and  which,  increasing  gradually  in  size,  is  capable  of  cauKinj;; 
abMirption  of  the  osseous  walls.  The  extciii  to  which  th]« 
m^y  prcgrcfis  is  unlimited,  and  even  the  cranial  cavity  may 
be  invaded  and  a  purulent  infection  of  its  contents  ma>  re* 
suit.  In  cases  where  the  tympanic  mcrabranc  remain*  Jntacf. 
ibe  pressure  of  the  mass  may  force  this  structure  inw;trd 
Against  the  bony  tympanic  wail,  nnd  by  pressure  cause  an 
trophy  of  the  fibrous  layer  of  the  membrane.  At  the  same 
lime  the  desquamative  inflammation  excited  by  the  plug  of 
tenimen  inv<»ives  the  superficial  layrrof  the  drum  membrane 
as  well  as  the  canal  walls.  The  epithelial  cells  wlui:h  have 
been  cast  off  may  adhere  so  firmly  to  the  atrophic  membrana 
tympani  that  upon  removal  of  the  foreign  body  this  delicate 
leptum  may  be  ruptured  in  spite  of  the  grcalest  care.  Even 
if  the  membrane  in  ruptured,  complete  restoration  of  func- 
tion may  take  place,  although  the  accident  adds  a  certain 
imount  of  gravity  to  the  condition.  It  is  always  well,  there- 
fore,  for  the  surgeon  to  protect  himself  by  giving  a  guarded 
firognosis  in  any  cnse  of  ceruminous  imp;^clion  in  the  canal, 
in  which  the  mass  secm&  to  be  of  considerable  firmness,  and 
«hen  there  is  evidence  that  it  has  existed  for  a  long  time. 
The  eflcct  upon  the  opposite  car  should  aUvays  be  borne  in 
mind,  and  a  careful  test  of  the  hearing  power  upon  both  sidc& 
ihould  be  made  before  and  after  removal.  If  the  accumula- 
lioD  is  reccfU.  complele  restoration  of  the  normal  hearing 
power  may  be  confidently  expected.  If,  however,  we  have 
rmsnn  to  believe  that  thr-  rTinnl  hns  been  iibstructed  for  sev- 
eral years,  it  is  proliahic  ihai  the  hearing  will  not  be  perfect 
even  after  the  foicign  body  has  been  removed.  Moreover, 
siiKC  complete  occlusion  of  the  meatus  makes  it  impossible 
lof  the  observer  to  inspect  the  condition  of  the  deeper  parl5, 
m  abftiilute  opinion  should  be  |;:iven  only  after  the  obstruciion 
has  been  thoroughly  cleared  away  and  the  fundus  of  the  canal 
eiposcd  to  view. 

Thevr  masses  lA^ithln  the  meatus  exert  considerable  pres- 
upuTi  the  iKurnnjnding  walU,  ami  their  sudden  removal 
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ofren  causes  a  transitorj-  hypcrarmia  of  the  parts,  whldi  par. 
ticuUrly  prcdispo&cs  to  the  development  ul  a  circum^cribcdi 
ioflammation,  and  the  appearance  of  a  furuncle  folLovrin] 
the  operation  is  by  no  means  oi  rare  occurrence.  In  other 
instaJice^.  tbis  sudden  increase  in  blood  pressure  causes  a 
rupture  of  the  superiieial  vessels,  deveEoping  a  Mood  bkb 
upon  the  walls  of  the  meatus,  usually  upon  the  inferior  wall, 
close  to  the  mcmhrana.  Thii  may  attain  such  a  size  ;is  to 
obstruct  the  canal  considerably,  while  its  color  so  ueorly  re- 
sembles that  of  the  ceruminous  deposit  as  to  be  mistaken  for 
it.  The  operator  is  liable  to  intiicl  considerable  violence  upon 
the  patient  before  the  mi&lakc  is  discovered,  unless  he  bears 
the  possibility  of  this  occurrence  in  mind> 

In  one  instance  coming  under  the  observation  of  the 
author  this  sudden  removal  of  sLi]>port  to  the  blood  vc^els 
wasfoUowed  by  a  sennis  transudation  into  the  tympanum.  The 
amount  of  Huid  cfluscd  wa^  ^u  ^reat  as  to  cauiie  iiitt^nse  |miit 
from  pressure  upon  (he  mciubrana  lympani.  A  free  incisioikj 
through  the  mcmbrana  grave  c:cit  to  the  fluid,  and  was  it 
lowed  instantly  by  reliefs 

Treatment— The  tirst  indication  in  a  case  of  this  chaivj 
aeter  is  to  remove  the  mass,  and  it  can  not  be  too  strongly 
insisted  upon  that  when  an  effort  to  remove  such  an  accumu*  ^i 
lation  from  the  external  auditory  canal  has  been  instituted,  It^H 
should  not  be  discontinued  until  the  canal  has  been  completcly^^ 
cleared.  ^i 

An  exceedingly  pernicious  habit  is  practiced,  not  oiily  by^f 
physicians  without  special  training  but  by  many  <>tolngiMs  ^^ 
as  well,  of  ordering  these  puticnts  to  instil  a  few  drops  of  an 
alkaline  solution  into  the  ear  at  regular  intervals  for  the  pur- 
pose of  softening  the  mass  of  cerumen,  to  render  removal 
more  easy  at  a  subsequent  period.  As  we  know  nothing::  of 
the  conditions  of  the  deeper  parts,  it  seems  strange  that  this 
methtxl  of  procedure  has  ever  bten  countenanced.  The 
symptoms  caused  by  the  obstruction  may  be  so  indefinite 
that  almost  any  condition  may  coexist,  and  to  allow  the 
patient  to  pass  from  observation  witliout  determining  dcfi. 
nitcly  the  presence  ol  any  coexisting  pathological  condition 
within  the  tympanum  is  certainly  unwise.  Another  reason 
for  condemning  this  plan  ties  in  the  fact  that  these  masdcs| 
may  consist  largely  of  dry  epithelial  cells,  and  the  absorpCfoQ 
of  n^otsture  will  considerablv  increase  their  voluroe.     In  tbis 
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manner  g^rcat  pressure  will  be  exerted  upon  the  walls  of  the 
me:iius.  ciiuatng:  intense  suffering  to  the  patieol.  and  frequently 
Leading  to  3  circumscribed  eitternal  otilig. 

The  cardinal  rule,  therefore,  should  always  be  to  rccnove 
the  collection  at  (he  first  sitting.  The  instrument  which  is 
best  adapted  for  ihi*  jjurpose  U  the  ordinary  ear  liyrirge  [Fig, 
82].  In  a  large  niajorily  of  cases  tlioroughly  syringing  the  ear 
will  remove  &uch  a  collection  in  a  few  moments.  Tlic  solution 
to  be  used  b  a  matter  oi  cojiMcIcrable  importance,  for,  as  ihe 
condition  ot  the  deeper  parts  is  unknown,  the  fiujd  should  be 
oi  such  a  character  then  its  crtlrance  into  the  tympanic  cavity, 
through  the  accidental  rupture  of  the  drum  membrane  or 
through  a  previouily  existing  perforation,  would  be  followed 
by  no  serious  consequences,  The  syringe,  therefore,  must  be 
perfectly  aseptic,  and  the  soUitiou  uw<l  sbtnild  possess  anti- 
tic  properties.  A  solution  of  the  bichloride  of  mercury — 
I  to  5,000  or  I  to  S.ooo^ifi  the  one  which  t  prefer.     The  fluid 

hould  be  used  at  a  lukewarm  temperature,  the  sensations  of 
the  patient  being  the  guide  to  the  exact  temperature  to  be 
-employed.  Since  the  removal  of  the  obstruction  id  this  man< 
iicr  depends  upon  the  passage  of  a  stream  of  water  between 
it  and  the  canal  wall,  and  the  grndnal  crowding  outward  of 
the  m;iss  by  this  current,  the  stream  should  be  directed 
wbeic  the  ^icalest  *»paceexists  belween  the  foreign  body  and 

c  canal  wall.  Naturally,  if  the  current  impinges  directly 
upon  the  centre  ol  the  obstruction,  this  will  be  driven  inward 
rather  than  outward.     If,  on  inspection,  wc  find  that  the  in- 

pissated  secretion  is  firmly  attached  on  all  Mdes  to  the  walls 
of  the  passage,  it  is  frequently  advisable  to  begin  the  process 
by  removing  3  sriKil)  portion  of  the  ma%s  close  to  the  canal 

all  with  a  blunt  cnrette,  fn  order  that  the  «treani  may  be 
to  pass  the  obstruction.     The  fnrcc  tti  be  used   In  the 
dure  h  best  guided  by  the  sensations  of  the  patient :  the 
syringing   should    never  be  painful,  although  in  certain  in- 
^tofkces  the  mere  entrance  ol  the  stream  ol  water  will  cause 
considerable  dizziness.  "It  is  well  to  begin  by  usincj  very  little 
force,  grudually  increasing  it  as  may  be  necessary.    If  we 
were  certain  that  the  drum  membrane  were  in  it*  normal  con- 
dition it  would  he:  almost  impossible  to  riipturr  it   by  the  use 
of  the  ordinary  car:i>riijge.    As  it  may  be  atrophic,  however, 
cur  should  be  taken  that  no  undue  violence  is  employed  in 
OttTcHcrtsat  rcmovaL     Where  inspection  reveals  the  canal 
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completely  stopped  by  the  mas*-,  nnd  the  u%c  of  tlie  curette  in 
the  manner  already  described  seems  inadvisable,  liic  pUn 
usually  followed  is  to  direct  the  syringe  so  that  the  stream  ol 
water  will  impinge  first  upon  the  superior  wall  ol  the  C£i»al. 
next  the  posierii>n  then  ihc  infenor.  nnd  IeisI  upon  the  ante- 
rior  wall.  If  the  circumference  of  the  canal  is  followed  in  ihu 
order,  the  instances  will  be  rare  in  which  the  pUig  will  not 
be  rapidly  displaced,  the  water  at  wimc  particular  jioini  gain- 
ing  entrance  between  the  wall  and  the  oksirucling  body,  and 
rnpidly  forcing  it  outward  ^vith  each  successive  discharge  of 
the  syringCn  We  occasionalJy  meet  with  cases  which  resist 
all  ctForts  at  removal  in  this  manner;  in  such  &n  event  the 
blunt  curette  must  be  used,  and  the  collection  removed  piece- 
meal  Here  it  should  be  borne  in  mind  that  the  upper  and 
posieritir  portion  of  the  drum  membrane  is  nearer  the  opera- 
lur  than  the  lower  and  anterior  portion;  it  is  unsafe,  the re- 
forc,  to  undermine  the  deposit  by  following  the  anterior  wail 
of  the  canal  and  then  atlempt  its  removal  by  crowding  the 
curette  upward  against  the  remaining  portion^  endeavoring 
to  displace  It  by  traction  outward*  If  the  drum  membrane  is 
sunken,  pressure  will  be  brought  directly  against  this  struc- 
ture and  much  suffering  will  certainly  follow,  and  in  manv 
instances  it  will  be  ruptured-     It  is  wiser,  therefore,  to  follow 

the  posterior  wall  of  the 
canal  inward,  effecting 
rcmo^-al  of  the  maw*  by 
pressing  the  curette  down- 
ward and  forward  toward 
the  anterior  wall,  at  the 
sime  time  employing  trnc- 
lion  outward,  removing 
in  this  way  so  mjch  of  the 
mass  as  lien  between  the 
niretle  and  the  oppoi^Ue 
canal  wall.  After  the 
drum  mcmbntrtc  has  been 
once  brought  into  view, 
the  remaining;  tragments 
may  be  displaced  either 
by  llie  syringe  or  by  the  use  of  the  curette,  following  any 
particular  ni.iuipnl-ttion  that  may  seem  adapted  to  the  de- 
mands of  the  individual  case  ;  but  until  this  strucliirc  is  seen. 
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i/'ltcrc  tijc  canal  is  esc  celling  [y  sensitive  »vc  may  vary  the  nia- 
ipuLitioii  by  removing  the  centra)  pontons  oC  the  ma^s  first,  a 
iin  lay<r  of  cerumen  bdnp  IcEi  on  all  snks  clo=<ly  adherent  to 
the  tvalls  of  the  meattiK:  thii  ttibular  renuiatit  i>  then  broken 
ftown  by  in1ro<IiinTig  tlie  ciirftlc  into  ihc  chimiitrl  llitis  prcpaml, 
when.  Uy  |ircsMng  the  injimiinenl  tnw;irrl  llir  wall  of  llir  nira- 
tU5>  the  iiicK»lcd  fragment  may  be  cxtracictL  Sometimes  il  is 
ditlicnlt  TO  tumtcl  into  ibc  centre  of  a  mas5  of  cerumen  on  ac- 
cour.t  of  tlic  extreme  sen.sitivenesft  of  the  canaL  This  is  panicii- 
larly  tFLtc  of  cafc#  ir  which  uiti>ucc€!tiifu]  atteinpt!^  have  been 
inaile  to  remove  the  centnurn  hefore  ihe  t:-i>ie  oirnes  into  the 
hitmU  of  ihe  otnlogiM.  In  these  ca^e*  the  ran;il  is  fretjnenlly 
swollen  and  its  tnnicn  so  narrowed  tliai  all  niatiipuiatiou  is  clifli-' 
cuh,  while  ihe  walls  arc  ho  cxquiittel)'  sensitive  to  pressure 
thai  any  attempt  to  turnd  into  the  mass  causes  the  patient 
ftevere  pain.  In  Home  of  thete  cai;e»  the  applicatit^n  of  peroxide 
of  h>ilrogen  to  the  centre  of  the  mass  by  means  of  ;j  cotion- 
tipprd  a[>i>licaior  has  so  softened  the  cemmenous  plug  ^%  to 
admit  of  its  ca!iy  removal,  niher  with  the  cureiLe.  tlie  cotion- 
ttpped  j>Tobc,  or  the  syrinfi-c.  If  the  operator  ^hovild  lie  so  tan- 
forttmate  a?  to  rupture  the  mcmbr^na  tympanic  the  first  care 
should  be  thoroughly  to  cleanac  the  entire  held  by  mean*  of 
an  antiseptic  sohuion.  an*t  tliui  reduce  to  a  minimum  the 
chances  of  infection  of  the  tympanum. 

A  rather  cutiiiuk  rondition  which  was  observed  in  otie  of 
my  ca5C5  wa.^  the  sinl<!cn  cfifiision  of  a  lar^e  i|uatitity  <»f  serum 
into  the  middle  car  following  the  removal  of  a  maw  of  impacted 
cerumen  which  had  lain  in  the  canal  for  m^my  years.  The  only 
explanaiinn  that  could  be  offered  in  this  case  waf  that  the  lilood 
vessels  of  the  tympanum  lia<l  been  fo  compressed  by  the  ac- 
cumulation wiihin  the  t-ana!  iliai  they  had  lost  their  tone.  The 
renfoval  of  the  maw  subjected  iheni  C|uile  Mtddt'rly  tn  the  pres- 
5UIC  of  Ihe  blood  currents  and  rcsuhed  in  a  rapid  ir^uMidaiion 
o(the  fluid  elements  of  the  blood;  in  ihi*  case  a  minute  nipturc 
of  the  atrophic  drum  membrane  orcnrred,  A  few  hours  aflcr 
the  operation  the  patient  wa*  suffering  intense  pnin ;  the  middle 
car  w^  full  of  a  *eni-iangnin(»leni  fluid,  which  passed  out  as 
adly  as  possible  into  the  canal  thmuj^h  ihe  small  pcTfiii;^tii>n 
ich  b;id  been  made.  Feeling  confident  that  mi  intlamiiiiitory 
tndition  could  be  present  in  so  Bbori  a  time,  as  strict  antiseptic 
■ca;iii<»ns  had  beer  taken  throu|!Ehout  the  entire  procedure. 
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the  f>nin  w;ih  attrilnitc^l  dimply  to  the  pressure  of  llie  fluid  within 
the  tympanum.  A  long  incision  close  10  the  postlcrior  aUacli* 
mcnt  of  the  nicmbran;i  tympani  to  the  tj-mpanic  ring  evacna:e<l 
the  fluid,  ihc  knife  divi:iing  the  nnicons  m<.'ml>r3nc  njKWi  ihe 
internal  tympanic  wall  al  the  same  time  tlui  ihc  seclioti  of  ihe 
drum  membrane  was  effected.  Relief  was  immediate,  and  in 
thirty-six  hours  ihc  opening  had  closed  completely,  the  patient 
reg^ainin};  perfect  hertring  at  the  end  of  ten  day^. 

After  a  large  nu^s  of  cennnen  lias  been  removed,  ii  i^  weil 
to  insert  h  iileiigei  nf  ctnion  into  the  tncaTn**.  drrccring  the  pa- 
tient to  remove  it  upon  retiring  for  the  night,  after  wlitch  it 
need  n^t  be  re|dacc<l-  Since  these  masses  ordinarily  condin  a 
ccrtmn  number  of  pam&itic  vegetable  organisms,  the  patiait 
should  he  iteen  once  or  twice  subsequently  lo  ^uard  against  the 
tlevelopment  nl  :he»e  t>araKilic  growths.  1:  is  aclvis^thlc  during 
the  inter\al  hetw*'en  the  vimis  thai  an  alci.ihnhc  soUition  cither 
of  boric  acid,  in  the  proportion  ot  forty  grains  to  the  ounces 
or  of  salicylic  acid,  ten  grains  lo  The  ounce,  should  be  instilled 
into  the  canal  twice  <laily;  this  will  cffcciually  destroy  tiny  vege- 
table spores  which  may  remain,  and  render  a  reaccun; illation 
less  liable  to  occur  This  plan  of  treatment  \&  also  indicated, 
since,  in  removing  the  ma^s.  it  is  not  tmusual  thai  small  areas 
may  be  abraded  and  render  the  occurrence  of  an  acute  circum- 
scribed cxlemal  otitis  prolmble.  No  case  should  lie  consulercii 
thorouglily  L'urcd  nnlil  the  entire  cutaneous  hning  of  the  mea- 
tus is  i>crkctly  normal. 


« 


Etiology. — U'e  have  already  described,  under  Impacted 
Ccrufncn,  the  various  symptoms  whirfi  iii,^v  Mrivr  from  the 
prcMTiicc  of  any  frirdgn  subsliiiice  wiihiii  the  external  audi- 
tory catiaL  but  here  the  presence  at  the  foreign  bcdy  in  the 
CAnal  is  due  lo  natural  causes-  The  symptoms  occasioned  by 
ft  foreign  body  in  the  external  auditory  eanal,  which  has 
cither  developed  there  spontaneously  or  has  obtained  lodg- 
ment there  by  accident  or  design,  are  exactly  similnr.  We 
shill  therefore  omit  a  repetition  of  the  symptomatology,  and 
confine  ourselves  lo  Oie  consideration  uf  the  nature  of  the 
ft|j|>%t;incrs  which  arc  met  with  in  ih'is.  locality,  and  the  incas- 
ures  which  mav  be  ncccssarv  lo  effect  thcii  removal. 

Pathology. — These   foreign    sub^tancca  may    be   divided 

into  two  grc-iE  classes:  the  inorganic  and  organic.     The  inor- 

ftnnic  substances  which  have  been  removed  from  the  external 

tneatus  are  almost  infinite  io  number.     Children  ^eem  to  take 

special  delight   in  inlrodttcing    into  the  mt^atus   any  article 

vrhich  can  be  made   to  enter  it.      Thus   wc    frequently   find 

buttons,  glass   beads,  pebbles,  sand,  brolcen  glat^— in  fact, 

Anything  which  chance  rniiy  throw  in  their  way— in  I  rod  need 

into  this  passage.     A  pernicious  habit,  frequently  adopted, 

is  the  introduction  of  cotton  into  the  cars  of  a  child  when 

it  is  taken  out  of  doors  on  o  cold  day;   the  mother  often 

riegtects   to  remove   this,   and   the   child    mny  subsequently 

^rowd  it  deeply  into  the  meatus  in  its  efforts  to  dislodge  jt 

In  thit  tituation  ii  may  remain,  often  for  many  years,  and  it  IS 

Hot  uncommon  in  dispensary  practice  to  find  a  small  plag  of 

cocton  forming  the  nucleus  of  a  mass  of  impacied  cerumen, 

the  patient  being  unable  to  state  when  the  foreign  sirbstancc 

>v»s  introduced. 

Among  the  organic  substances  found  are  apple  seeds, 
Vatermcloxi  seede^  cherry  pits,  the  shells  of  edible  nutf^  small 
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pieces  ot  Straw  which  have  been  used  by  the  paiicnt  to 
scratch  the  ear.  or  minute  »plinEer£t  ol  wood  Which  m:i\  have 
been  broken  off  in  the  canal  during  u  similar  effort  on  the 
part  of  the  patient.  Occasionally  ttic  body  o(  a  dead  insect 
is  found,  the  insect  having  gained  entrance  lo  the  meatus 
3eeid(?tifally,  and,  being  unabte  In  escape,  has  remained  there 
until  removed  by  iirlificiai  measures,  A  living  insect  usually 
causes  such  marked  symptoms  bj  its  presence  in  the  car^l 
that  in^modiatc  efforts  are  instituted  tor  it<(  rtmoval.  When 
leeches  arc  carelessly  applied  to  the  region  ol  the  car— Ifie 
meatus  being  allowed  to  remain  open  dining  the  operation— 
the  animal  may  detach  itself  Irom  the  point  of  application, 
and,  malting  its  way  into  the  meatus,  may  attach  itself  to  the  | 
drum  membrane  am)  cause  Intense  suffering.  Somciimes  the 
egga  uf  the  common  hnnsc-fly  arc  de|iosifed  in  ihc  c^nal  and 
subsequently  become  developed  into  living  insects,  constitu- 
ting a  condition  distressing  to  the  patient  and  disgusting  to 
the  itbscrvcr. 

Symptomatology.— Very   little  need    be  said   about  the 
symptoms  produced  by  a  foreign  body,  as  we  have  already       , 
discussed  the  subject  thoroughly  under  Impacted  Cerumen.    ^^ 

That  a  foreign  substance  may  lie  in  ihL'  meatus  for  a  num-^^ 
ber  of  year»  without  giving  rise  to  any  symptoms,  and  ihen 
suddenly  make  its  presence  felt  by  manifestations  of  unusual 
severity  at  first,  appeal's  strange;   yet  this  is  easily  under* 
*tood,  if  wc  consider  that  an  irregularly  shaped  body  m&y, 
in  this  locality,  exert  no  pressure  on  (he  surrounding  walls, 
but  if   suddenly  displaced  ever  so  little  may  impinge  upon 
delicate  and  sensitive  parts,      Ary  foreign  substance  which 
increases  in  volume  by  the  nbsorpiion  of  moisture  is  particu- 
larly   liiibk-    to    produce    symptoms  of    increasing    severity. 
Deans  or  seeds  wiiich  when  drv  may  be  easily  dropj>ecl  into 
the  canal  become  moistened  by  perspiration,  and  attain  sucli 
a  size  that  ihcir  spontaneous  exit  becomes  impossible.    While 
this  increase  in  vnhiinc  may  not  be  sufhcient  to  con.Mitute  s^ 
source  of  discomfort,   the   introduction   ol    water  into  the- 
meatus  while  bathing  may  bring  nbout  this  result.     A^ain. 
if  iherc  IS  at  the  same  lime  a  svippuraiive  otitis  media,  the- 
discharge  Jrom  the  tympanum  will  cause  a  foreign  body  t(^ 
increase   in    volume-     The    local    irritaiion   which  a  foreign 
body  exerts  upon  the  walU  of  the  canal  incrtNUtes  the  accre- 
tion from  the  cutaneous  lining,  the  superficial  epithelium  i» 
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tlirown  oE  rapMlv.  and  the  cana)  is  tilled  with  these  while, 
moist  scales.  This  condition  i?-  parlicularlv  favorable  ior  the 
development  of  the  v.iriijus  larms  oi  p:*msitic  ^rowthST  or  of 
a  loeal  infectious  process  ending  in  a  circumscribed  or  diffuse 
inHammatton  nf  llie  w;iUs-  N;tlnr;illy  nU  at  tiiesc  manifE^Ktn- 
l)oi)&  iirc  mor<?  trMimn.wi  aniong  the  cln^hc^^t  whr*  pay  Hltle 
;illcntion  To  pcr*iondl  cleaiiiiues^i  or  ate  exposed  Xo  sunouniJ- 
ings  vrhich  render  local  infcclion  opccialJ}-  easy- 

When  the  middle  car  i*  ihe  scni  ol  iuppuralion.  the  lor* 
cign  body  may  interfere  with  proper  draina^,  and  then 
symptoms  of  pus  retention  ensue. 

Diagnosis,— The   recoffiiitiun   of  any    foreiftn   substance 
lying   writhin  a  perlecily  paiiilous  canal  !k  exceedingly  tira* 
plr.     ITiitorniiiaEirlv,  hcirtfvrr,  ihcve  p.'Llienli;  are  seldom  seen 
iniiiieiJialeiy  after  i1il-  introducfion  of  iIil-  foreign  bi.>dv  and 
before  cfTortfk  have  been  made  to  elleci  its  removsiL     These 
attetnpts  sii  the  hnnds  of  the  patient  arc  necessarily  unskiEUuh 
»nd  result  in  the  inliictionof  considerable  injury  to  the  i.ur- 
rounding  parU,     If  the  case  is  inspected  at  the  end  ol  a  lew 
days,  the  canal  may  be  so  swollen  thai  the  deeper  parts  are 
entirely  invisible,  the  softer  tissues  prolapsing  about  the  for- 
eign body  and  completely  hiding  it ;  while  at  the  same  time 
'he  xrcrrtion  from   the  pans,  the  dcstju^trnnted  ejiilhelinm^ 
and  the  presence  of  dried  blood  which  has  followed  the  efforts 
at  removal,  so  distort  the  nornial  appearance  that  an  ex^ict 
dia)fD04is  is  a  mailer  of  great  diflicully.     I'hc  parts  mny  be 
So  lender  that  only  the  smalicst  speculum  cnn  be  introduced^ 
Mobile  inanipubtion  may  be  impossible.     Under  the%e  condi- 
tions, ourdiagnosis  must  depend  entirely  upon  the  history; 
\x-h(?n  this  clearlv  iiidicaies  the  nnturc  of  ihe  affection  with 
xvhich  n-e  have  to  deal,  it  Is  unwise  to  prolong  the  examina- 
tion, as  the  indications  for  trciUmeni  ;ne  identical,  no  maifer 
^what  ihe  nature  ot  the  substance  may  be. 

Prognosis.— *  The  pulcome  of  the  condition  will  depend 
»iaorc  upon  the  local  disturbance  which  is  present  than  upon 
<  Wr  n^urc  of  the  foreign  body  or  its  location.  The  parts  in 
«M:>ine  cases  are  exceedingly  tolerant,  while  in  others  compara- 
tively ^mrmless  substances  may  give  rise  to  severe  symptoms, 
**robably  noibiog  incrcviscs  the  gravity  of  3  case  to  such  an 
Ktent  ax  »nsticu!Shliil  aitem[its  at  removal,  the  body  itself 
^oins;  less  harm  than  unskillful  efiorts  in  thi^  direction. 

When  the  condition  has  existed  lor  a  considerable  period* 
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ihc  presence  of  profuse  purulent  dischargr  will  fndic:it.c  xhti 
tbe  tyinparmm  ha*»  bten  inviulLvi,  wbilt:  iiivalvemcnl  of  llic 
mastoid  cells  or  jntcrfcreticc  with  the  cJUiflow  of  pus  vriil  be 
evidenced  by  characteristic  signs. 

Treatment. — The  inslrumcnt  ^vhich  should  be  cruploycd 
for  the  rcliel  of  this  condition  is  the  car  syringe.  It  is  prob- 
ably safe  to  s&y  thnt  our  first  efforts  sfiovild  always  be  to  clear 
tiie  canal,  if  possible,  by  this  means  alone.  Although  it  m»y 
seem  perfectly  simple  ta  remove  the  foreign  body  wfib  the 

reps,  aith  hooks,  or  similar  insirnmrnts.  .iitrmpts  u>  gra-ip 
ird.  ?imot>lh  oUjc-'ct?*  uMuilly  rcsidt  ia  cruwdin^^  tliciii  dcejicr 
into  the  caniil,  where  they  became  impacted  »nd  arc  remiived 
with  great  difficulty.  A  stream  of  water  thrown  with  cotv- 
3idi:rat)Ic  force  into  the  meatus  is  usually  sufHci^'nt  to  dislodge 
any  obstruciion,  while  it  infficts  no  violence  upon  the  partf- 
The  only  instance  iti  which  it  may  be  wise  to  attempt 
rnoval  by  manipulation  h  in  the  case  of  seetis  or  dried  v 
table  substances,  which  mny  increase  in  volume  so  rapi 
whefj  moistened  as  to  fill  the  canal  complflcly.  If  a  sha 
hook  can  be  made  to  ptrnctratc  such  a  foreign  body  to  a  co 
siderablc  depth,  this  is  usually  the  simplest  measure  for  i 
removal.  Forceps  should  onlv  be  used  where  the  body  is 
thin  and  flat,  and  may  be  grasped  easily  in  the  jaws*.  When 
the  contour  of  the  body  is  more  or  less  spherical,  the  efforts 
to  f^rasp  it  will  usually  result  in  the  insirument  slipptn^f  and 
actually  crowding  the  obstruction  toward  the  fundus  of  the 
CEinal.  Continued  t-fTorts  in  this  direction  may  often  force  t 
object  agai[LSt  the  tympanic  nn^Tiibrane,  anil  even  into  the  mi 
die  ear.  It  is  sometimes  possible  to  introduce  a  blunt  corell 
between  the  object  and  the  canal  wall  until  the  instrument 
nas  passed  the  obstruction  ;  the  instrument  is  then  withdrawn, 
and  the  foreign  body  removed  with  it.  It  m:»y  be  necessary, 
in  the  case  of  scnM^  soft  objects,  to  disintegrate  them  in  ih 
canal  by  instruments,  and  remove  them  piecemeal.  Thii  is 
pariicuiarly  true  of  seeds,  the  shell  being  broken,  and  the 
soft  interior  removed  by  the  curette,  after  which  the  remain 
dcr  of  lh(^  shell  can  be  easily  taken  away. 

The  necessity  of  dufcstht^ia  must  be  determined  in  eac 
individual  case.     It  is  an  error,  however,  to  prolong 
elfortS  at  removal  where  the  patient  is  extremely  nervous,  on 
account  of  the  damage  which  may  be  done  to  the  surround' 
inf;;  parts;  and,  tinless  they  n^eet  with  prompt  success,  t 
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patient  should  be  thoroughly  iracsthctixcd  before  contintjing 
the  opercttion^  In  soetic  nrc  instances,  wJicrc  the  cundilion 
has  b«en  nefiilccted,  the  mcuius  may  become  so  small  ihSkt  it 
i%  impassible  to  extract  the  (orei^  body  through  the  natural 
passage.  Under  these  circumfiunccs  a  more  radicnl  procc* 
dure  becomes  necessarv. 

The  |}alieiii  l>eirtg  thoroughly  amrsiHrTi/cl,  ilit^  p.trts 
above  and  bcbiiid  ibc  ear  aic  Hhavcd*  tUorougbly  scrubbed 
with  soap  and  water,  ^ra^hccl  with  a  i-to-r.ooo  bichloride  »c)u- 
lioTi  and  %ubMrqucndy  with  ether,  the  exiurmil  meatti^  h.iv- 
itiff  been  previously  ftyrin^cd  wiih  a  twoperccnt  carbcilic 
ftoluilou  or  some  other  antiseptic  fluid,  and  tamponed  with 
Iwtofonn  gauxe.  An  incision  is  then  made  Irom  just  below 
ihe  in^iertiVin  of  the  bbulc.  upward  along  the  line  oi  attach- 
ment  of  the  auricle  to  a  point  just  aUjvr  xhr  meatus,  nnd  then 
forward  ii^  far  as  ihe  helix;  the  fibro.carli1a^inou5  canal  h 
tbcD  loosened  from  iH  atiachnient  by  mean?(  of  the  pcrioMeum 
elevator  the  inMrumcnt  being  applied  tirsl  below  and  then 
behind,  the  superior  wall  being  detached  last.  In  the  same 
way  the  periosteum  ol  the  canal  is  separated  from  the  bone, 
and  the  fibrocartilaginous  lubE;  is  divided  transversely  as  near 
the  drum  membmne  as  possible. 

This  aiuerlor  llap,  consisting  nf  the  auricle  and  the  soft 
part*  of  the  mmtli^,  is  turned  forward,  and  entrance  is  thus 
gained  In  the  t>oiiy  meatus  directly,  aiul  the  [lath  ti)  thu  fnr- 
eign  body  is  shortened  by  the  length  of  the  cartilaginous  canaL 
This  amount  of  gain  is  inconsiderable  when  wc  remember  that 
the  parts  arc  covered  with  blood. aiid  the  view  toadegree  ob- 
structed by  the  hicmorrhage.  If  the  fibrous  canal  is  swollen, 
as  the  result  of  secondary  inflammation,  and  this  is  the  only 
obstacle  to  the  removal  of  the  foreign  body,  wc  may  be  able 
to  cxtnu-i  il  ;lI  once  aftfrr  rhe  llap  has  l>crti  turned  Jnrward. 
In  case  the  nbject  is  found  so  firmly  lixed  in  the  canal  that 
efioffts  at  extraction  arc  still  futile,  the  tuoicn  of  the  meatus 
can  be  enlarged  with  a  chisel  by  carefully  chipping  a\vay 
the  bone  from  the  posterior  wail  until  sufficient  space  is  ob- 
tained to  remove  the  object.  It  is  better  to  enlarge  the  pas- 
sage l>y  the  removal  of  a  portion  of  the  o^eous  wall  than 
lo  attempt  to  extr:ict  the  body  by  forcible  manipulation.  The 
operation  pr(.-senls  no  diflicuUies.  and  wc  should  never  delay 
in  adi>i>ling  Uii^  plan  whenever  extraction  through  the  natural 
passage  seems  impossible.     If,  in   otir  cflorts*  the  tymp:iT]ic 
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cavily  b.^s  been  unavoidably  opened,  this  Icnturc  doc9  n 
Add  to  the  ifravity  ot  the  comjttion.  The  parts  should 
thoroughly  cleansed,  and  the  woucid  in  th«  tympanic  me 
inc  will  soon  close,  and,  as  a  rnlc,  the  muldlr  car  Miff 
jry  HtUe  from  ihc  uccidctit.  After  the  purp^isc  lur  which  ih 
operatifjti  ha%  been  undertaken  U  accoinplinhed.  tlic  soft  part» 
should  be  replaced,  and  the  line  of  incision  tutored  by  a  coi> 
tinuouH  Hubcuianc<jii»  cat;:ut  suture:  a  rubber  tube  should 
be  inserted  into  the  creatij&,  both  (or  the  puqiose  of  draina^ 
and  to  keep  the  pans  in  position,  Sutftcieni  drainage  is 
cured  in  this  way,  and  primary  union  ihroughoui  the  enii 
Jengih  of  the  indsion  f^hould  bt;  liioked  for.  If  there  is  bu 
litilr  inrt^imm.iTory  change  in  ihi.-  tissues  of  thr  meatus  as  ihr 
result  of  tlic  |im:scui(:l'  of  the  (ii:x'ign  Uid}'>  a  My^ht  tampon  ui 
iodoform  gaiijcc  may  be  inserted  instead  of  the  drainage  tube 
This  shouJd  extend  to  the  iuEidii^  of  the  meatus  to  Mrcurc 
proper  dminagc,  and  will  be  lound  to  support  the  wails  ol 
the  canal  sufficiently.  Uclcsfi  ihc  temperature  indicates  thf 
ncccf^sity  for  doing  otherwi^ef  the  dresHinj;  may  remain  tin- 
toucht^d  for  six  days,  when  the  pant  wiil  have  united  com- 
pletely. If  there  has  been  much  previous  laceration  of  the 
soft  parts,  it  't\  usually  wise  to  L-han^e  the  dressing  a1  the  en 
of  the  second  or  third  day.  1(  much  discharge  is  found 
thi-*i  lime  the  canal  hliould  be  irrigated;  hut  if  the  parts  a 
dry  this  is  not  necessary.  The  tube  may  be  removed  at  lUe 
first  dressing:  and  the  tampon  of  gauze  substituted.  The  oniy 
tinpleasari  sequel  which  can  result  from  the  operation  ts  the 
possible  narrowing  of  the  canal  from  cic.'itncial  contraction, 
and  this  can  be  avoided  if  the  pans  are  properly  apposed 
after  the  operation  and  held  in  position  lor  iwentj'-fotir  or 
forly-elghl  liours^ 
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CHAPTER  XV, 
tS  OF  THE  EXTERNAL  AUDITORY  MEATUS. 

jEtioloffy*— Tbc  development  ol  a  new  growth  o\  an  ossc> 
ous  character  in  the  external  cannl  has  been  attributed  to 
various  cauae».  It  was  formerly  supposed  that  a  gouty  or 
rheumatic  <liathcf^is  predisixised  io  the  condition,  although 
statistics  i»\)  to  bc-nr  out  this  view;  and  the  same  may  be  said 
I     oi  specific  discasL-. 

^^k      PcrsiMtcnt  irritation  of  the  eiclernal  auditory  cansi,  cspe. 
^^Hally  by  ihc  presence  of  a  purulent  secretion  sticU  as  occuis 
in  individuals  5uf!cring  from  neglected  purulent  otitic  media, 
seems  to  be  the  mo5t  common  certain  cause  for  the  develop- 
ment of  these  bony  prowths.     Race  also  exerts  a  decided 
influence,  the  growths  being  more  commonly  met  with  among 
Europeami  than  am<jn^  tht   inhabilants  of  our  country,  al> 
though  among  the  aborigines  they  were  of  frequent  occur. 
»^nce.  a*  Is  proved  by  an  examination  of  skulls  cMscovered 
through  a  re  hrco  logical  rcst-iirrh.      The    natives  of   tl«!    Ha- 
'Xv.iiian  Islands  also  manifest  the  condition  quite  commonly, 
^iid  from  ihcir  ac^uatic  habits  this  iacl  lends  great  wcigbt  to 
Xhc  orgument  thnt  the  irritating  action  of  salt  water  exerts  a 
«-no9t  important  influence  in  the  formation  of  these  osseous 
growths. 

Their  occasional  occurrence  in  succtvsive  generations  in 
t.hc  same  family  seems  to  point  to  a  certain  hereditary  predis- 
2i»of^ili<)n,  ahhougli  thin  is  far  fj-oni  pmvcd. 

Pftthology.^Thc  portion  of  the  canal  in  i^hich  these 
growths  arc  most  frequently  found  is  either  the  juncEion  of 
Y  he  carlilagincjuit  and  bony  meatus  or  the  deeper  portion  of 
*.he  osseous  channel,  They  occur  in  two  forms,  either  a^  dis- 
%ioct  pedunculated  masses,  or  as  protuberances  from  the  bony 
'wvall  arising  by  a  broad  base.  In  structure  they  may  be  cither 
cancellous  or  h:ird  a?«  ivory.  A  Miigle  Ixiriy  mass  may  be 
present,  or,  as  more  frequently  happens,  they  arc  multiple, 
projecting  into  the  lumen  of  the  canal  from  various  aspects, 
K  so  ti«i) 
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Where    ihc  canal  is  obstructed  by  multiple   growths,  it 
preserves  its  circubr  form  in  a  modified  degree^  the  spaa? 
left  between  the  ob*;rucliiig  masses  l^'ing  in  ihc  asis  of  ilic 
tncatus.     Where  a  single  excrescence  of  large  sice  is  the  cnusc? 
of  occlusion,  the  meatus  is  converted  into  a  slitliice  p3ssagc=^ 
by  the  approximation  of  the  growth  to  the  opposite  waiK 

Symptomatology, — A  small  bony  tumor  in  ih«  externa 
canal  gives  rise  to  no  subjeclive  evidence  ol  its  presence,  an 
even  where  the  depusit  is  nutliiple  the  condition  may  be  dis^ 
covered  only  by  accident.     When  they  atLiin  a  sufficient  si^ 
to  obstruct  the  passage  to  a  considerable  degree,  the  /uo< 
tion   of  audition  is  interfered    witli.     Certain   other  ^ubjcc 
tivc  symptoms  now  make   their  appearance:    the  ear  ice 
full  and  stopped  up,  there  is  autophonJa,  and  quite  commonl 
subjective  noises^     The  normal  secreiioa  from  the  walls  t. 
the  meatus  may  collect  beyond  the  tumor,  and,  being  unab 
to  find  exit  on  account   of  its  presence,  becomes  impact 
and  exerts  a  steadily  incre;ising  pressurt?  upon  iht  menibni 
tympani  and  the  walls  of  the  bony  mcatusn     This  presiu 
lends  to  increase  the  condition  from  the  mechanical  irritacir 
which  it  causes.     U  the  accumulation  is  not  removed  ai 
ficially,  the  pressure  may  excite  an  acute  inflammation  with 
the  middle  ear,  or  an  acute  external  otitis.    This  is  especial 
prone  to  occur  if  water  is  introduced  into  the  meatus,  cnusir 
(he  mass  to  suddenly  increase  in  volume.    On  the  other  hsn 
an  acute  inBammation  of  the  middle  ear,  arising  from  anoth 
cajse,  may  lead  to  scHous  results  on  account  of  the  nhsin 
tion  to  the  cTLit  of  the  fluid  products  of  the  inflammation.     F 
this  last  reason  exostoses  ol  large  size  become  a  menace 
Ule,  and  when  once  discovered  the  patient  should  be 
tioncd  to  submit  to  an  examination  periodically  at  the  han 
of  an  cKpert,  in  order  that  no  extensive  accumulation  of  c€ 
men  shall  talce  place  beyond  the  obstruction  and  cauee  co 
plete  occlusion. 

The  degree  to  which  these  masses  interfere  with  hcari 
varies  considerably.     Even  when  the  meatus  i\  cxceedin 
narrow  the  power  of  audition  may  not  be  noticeably  impaii 
in  the  ordinary  intercourse  ol  life. 

Diagnosis. ^Otoscopic  examination    usually   renders  1 

djngnosis  clear  at  once.     Where  the  growth  is  pcdunciilati_      , 

bulging,  and  broad,  and  especially  if  the  surface  is  cover  ^^^'^^ 
by  a  thin  layer  of  cerumen,  the  examiner  may  at  first  be  f»  '-*' 
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fbaracter  of  cb€  ob&iruclion,  chc  nppearanco  pre- 
c^^c^  being  qutic  simiUr  u>  epithelial  d^Ms 
mixed  with  ccmmcm  dourly  applied  to  the  wall  cf  ihc  m^^aius. 
Manipulaium  by  mcan^  of  iIjc  curcuc  at  otslc  rcveaU  the  true 
lar^ictcr  of  ttw  lurmalitin.  V]»m  rcm^viil  of  ihc  layer  of 
icd  Accretion  upoQ  the  surface  by  means  of  the  curette,  the 
"intcgnmcnl  is  frequently  found  to  be  eroded  and  cxcc5^ivc]y 
tender  to  the  touch.  Undoubtedly  the  cttorts  of  the  patient 
to  remove  these  crusts  when  the  growth  is  near  the  orifice  of 
the  canal  accounts  for  the  steady  growth  in  many  instances, 
.Located  close  to  ihc  drum  membrane,  and  presenting  as  one 
more  small  rounded  protuberances,  the^e  bony  excrescences 
may  leseinlilc  closely  a  hjtuli.«.'d  Induing  in  Shrapnel's  mcMn- 
^^wanc.  bul  here  again  the  probe  rcvcils  the  true  condition* 
^m  The  clinical  history,  and  the  resistance  oQcrcd  to  the  im* 
^nact  of  the  probe,  di^Fcloses  the  true  nature  of  the  mass.  The 
^WUne  points  distinguish  it  from  a  circumscribed  extern:;!  otitis, 
^■h',  where  the  neoplasm  arises  from  a  broad  base,  froin  a  sytnp- 
^^lotnatic  diffuse  otitis  externa. 

Prognosis- — Thesr  nrii^ihisms  follow  it  dilTerent  course  in 
diSerent  cases.  The  progjcss  followed  by  any  individual 
growth  is  prolwhly  more  drpcndcnt  upon  the  causes  opera- 
^ve  in  it»  production  than  upon  any  other  condition.  Thu&, 
tf  it  15  secondary  to  a  purulent  infliimmalion  of  the  middle 
ear,  the  mass  will  undoubtedly  increase  in  size  until  the  irri* 
tatir^f  dischari^e  has  been  controlled.  Those  cases  depcndinjj 
upon  diathetic  conditions  alone  undoubtedly  advance  less  rap- 
idly,  and  here  the  increase  in  size  is  seldom  suflicient  to  de- 
mand rjperative  treatmem  unless  an  intercurrent  scutL-  jnflant- 
mation  n£  the  tyinjianum  lakcK  jilace.  nece-sMiatIng  the  removal 
of  the  exostosis  to  secure  proper  drnina^CH  After  removal 
the  growth  docs  not  tend  to  reappear.  We  arc  seldom  able 
to  restore,  however,  the  normal  lumen  of  the  meatus,  even 
thoujfh  the  tumor  is  completely  taken  away.  The  local  irri- 
tation which  must  necessarily  follow  the  operation  excite*  a 
certain  amount  of  inHammation  in  the  bony  tissue  which  leads 
lo  hyperrrophy  of  the  w.ill  of  the  bony  canal,  and  consequent 
^^larruwin^  of  jt&  lumen. 

^H      The  po»5ibiliiy  of  an  exostosis  degenerating  inti}  a  malig* 

^^nani  neoplasm  should  be  borne  in  mind,  especially  when  it  ia 

situalcd  near  the  orifice  of  the  meatus  and  constitutes  a  source 

ol  local  discomforL    Under  these  conditions  the  patient  cod- 
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dnuallv  irritates  the  cnn.nl  in  this  rc^on  by  the  mtroducdoa 
of  tht:  linger  or  some  blunt  instruraeni  to  relieve  ihe  pnuituS 
— a  process  which  serves  tt)  krrji  tht:  inle-giimtrtii  over  the 
bony  growth  drnudcd  of  \{%  supcifria!  eiiithelium^  From 
ihis  conit^int  lix;al  irritation  a  bciug^n  as!<coLi$  tumor  m^y  ^%f 
sumc  the  form  of  an  o»tco-sarcoina-  These  remarks  would 
scarcely  apply  to  growths  locilcd  ir  the  deep  canth 

Reffardin)?  the  function  of  the  organ,  the  remarks  already 
made  concerning  the  increase  in  the  siie  (A  the  ttimor  may 
be  taken  as  an  index  of  ir>i  probable  effect  in  this  direction. 
L4?sini|ji  of  ihi«  character  cndani-t-r  life  only  when  they  act  as 
an  ob?Etruction  to  free  dninaj^c  from  the  rnorc  deeply  situated 
parts  ^vhen  these  nre  the  scat  of  an  inflammatory  process. 

Treatment.-^ Where  the  cxoaio&ia  h  deeply  located,  of 
small  sue,  and  gives  rise  to  no  symptoms,  operative  treatment 
is  unwarrnntablc.  It  is  well,  however,  to  keep  the  patient 
under  observation,  the  ear  bein^  examined  at  long  inter\-nls 
to  ;i*cerlain  whether  the  gmwth  is  progressive  or  has  ceased* 
to  increise  in  si/r.  It  i^  snT^nsing  how  nnrmiv  the  meatusi 
may  hcLijniL-  and  yet  impair  iu  no  degree  ibc  functinn  of  | 
auHiii(jn. 

When  multiple  growths  are  present,  if  the  hearing  i%  not- 
noticeably  imfJiiircd,  interference  is  scarcclv  called   lor.  al- 
though the  patient  «honld  be  advised  to  submit  to  an  occa- 
sional examination   in  order  that  any  secretion   which  may 
have  collected  may  be  removed  before   it  has  become  im- 
pacted so  firmly  as  to  prevent  it>i  dislodgment  without  great] 
difficnity-     Sfa  bathing  should  be  interdicted,  on  account  oC-j 
the  irrilnting  effect  of  the  salt  water.ancl  at  the  same  time  the, 
patient  should  be  cautioned  against  allowing  fluid  of  any  sorti 
to  enter  the  meatus,  since  by  this  means  any  collection  nf 
cerumen  or  of  desquamated  epithelial  celli^  may  become  SO 
augmented  in  volume  as  to  excite  severe  pressure  symptoms. 

Where  the  obstruction  of  the  meatus  is  almost  complete,.] 
so  as  to  interfere  with  the  funciion  t»f  auLHtii>n,  or  where  ihO' 
slightest  increaBc  in  sii^e  would  entirely  close  the  cinal,  it  ig 
our  duly  lo  remove  the  exostosis.  The  precise  manner  in 
which  this  is  to  be  done  will  vary  acc^jrding  to  its  location^ 
its  form,  and  the  individual  preference  of  the  operator. 
When  the  cf^^^h  sprinijs  from  a  narroxv  base,  and  ts  situ- 
ated near  tht^  entrance  of  the  bony  canal,  it  is  usually  an 
easy  mailer  to  separate  it  by  a  chisel  introduced  into  iho 
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meatus,  and  if  carefully  conducted  the  procedure  does  not 
cndansjcr  the  partji  wilhin  the  tympnnum.  When  more  than 
one  growth  is  present,  or  whca  the  condition  occurs  close 
to  the  drum  membrane,  or  springs  from  an  cxter;sive  attach- 
ment, this  simple  measure  is  not  efficacious,  jis  wc  h^ve  no 
mca»h  of  proltxlin^'  the  dceijcr  MJucturcN-  Moreover,  those 
growthsi  springing  from  a  broud  base,  arc  usually  of  an 
ivorjlikc  hnrdncss,  and  arc  but  little  affected  by  chisels 
small  enough  to  be  introduced  into  the  canal,  the  instrument 
frequently  glancing^  from  the  surface  of  the  tumor  nnd  inflict- 
ing f;eriou5  injury  uptm  the  purts  beyond.  The  furgic&l  en- 
gine may  be  used  in  these  cases,  the  base  of  the  growth  being 
[perforated  by  means  of  fine  drfUft,  thus  weakening  ils  atiadi- 
ment  to  die  wiiH  uf  the  meatus  and  pcrniitting  its  removal 
vrith  cuccing  iiutnimcnis.  or  the  entire  obstruction  may  be 
cut  away  with  a  properly  conjttrucfcd  burr.  Where  one  is 
familiar  with  the  manipulation  oi  the  denial  engine,  the  oper- 
ation, if  carried  out  in  this  manner,  can  be  performed  with 
greater  safetv  than  by  any  other  method. 

Where  the  grou-th  is  so  brge  as  to  render  it  impossible  to 
discover  the  exact  site  of  its  attachment  it  is  ^vcU  to  expose 
the  orifice  of  the  bony  eun^d  by  sin  inc:i>^inn  behind  thi?  auricle, 
and  to  displace  the  auricle  forward  so  as  to  gain  better  access 
to  the  bony  meatus.  The  operative  technique  is  the  same  as 
that  already  detailed  for  the  rcmovnl  of  foreign  bodies.  After 
this  has  been  done,  either  the  chisel,  the  drilL  or  the  burr  may 

I  be  used,  according  to  the  preference  of  the  operator, 
[  Where  the  growth  U  located  upon  the  posterior  wall  it 
BtQuld  be  remembered  thai,  although  the  tumor  may  be 
ebumated.  the  lissue  of  the  maitoid  itstU  is  ct>mparanvely 
4nft,  and  if  the  chisel  is  employed  to  remove  the  growth  it  is 
much  simpler  to  remove  a  thin  lamella  from  the  mastoid,  to- 
gether with  the  tumor,  than  to  attempt  to  chisel  through  the 
ba*c  of  the  growth.  Less  traumatism  is  intticted  upon  the 
surrounding  parts  by  this  procedure,  and  the  ultimate  result 
correspondingly  more  satisfactory- 
Where  a  purulent  otili<(  media  of  ]i>ng  duration  fs  present, 
tosesof  moderate  si-^e  shonUi  hr  rrmovrd  on  nccouri  of 
le  prol^ability  of  a  steady  grow[|]  with  the  coiiscqucut  ob- 
'uccion  to  free  drainage.  In  such  cases  it  would  be  much 
•licT  to  detach  the  auricle  than  to  attempt  to  operate 
igh  the  canaL     If  this  is  done,  wc  may  at  the  same  lime 
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remove  all  carious  bone  from  the  tympanuni,  and  elTcct  a  cut 
of  ihc  purulent  otitisp 

Conceroing  internal  medication  but  titUe  can  be  said 
Anti-rheumattc  remedies  exert  practically  no  influence  upon 
the  progress  ol  the  local  condition,  and  Jt  is  only  where  a  dis- 
tinct specific  history  can  be  cliciicd  that  we  have  any  reawa 
to  hope  for  improvement  following  the  adniiniMr;ii)on  of  in- 
Icrnal  rcmedie*^.  If  ihc  osseous  mass  within  ihe  ni^arus  is 
considered  to  be  of  syphilitic  origin,  the  aciminif^tration  o{ 
large  doses  of  iodide  oE  potassium  should  be  tried  L>effjrc  re* 
sorting  to  operative  procedures.  Even  in  these  most  favor- 
able cases  the  results  arc  often  di^appoiifting. 


CHAPTER   XVL 
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^tiolOffy— T'he  partition  sepamting  ihc  middle  car  (rom 
the  external  portion  of  Ihc  conducting  mechanism  may  suffer 
injury  either  by  direci  violence  from  instruments  iniroduced 
fnio  ihe  meatus,  or  ils  coiilinuitv  may  b?  destroyed  by  indi- 
rect violence,  by  Ibe  sudden  condens^ilion  of  the  air  wilblri 
liic  meatus,  as  when  a  heavy  giin  is  fired  cinsc  fo  ihe  ear, 
or  when  one  i.i  in  the  vicinily  of  a  heavy  explosion.  From 
the  anatomical  structure  of  the  drum  membrane,  we  remem- 
bcr  that  its  superior  portion  19  directly  continuous  with  the 
iiLtegument  o(  the  superior  wall  oJ  the  meatus*  Traclioti 
upon  the  auricle,  therefore,  especially  in  children,  may  pro- 
duce a  rent  in  this  portion  ol  the  membrana.  Irritating  siib- 
ManceA  intnxlncrd  into  the  c:in:i1  for  the?  relief  of  pain  in 
the  car.  or  for  toothache,  may  produce  a  superficial  inflam- 
mation of  ibe  lining  membrane  uf  the  canal  and  of  the  dnim 
membrane;  in  the  &ame  manner  a  vegetable  parasite  grow- 
ing within  the  meatus  causes  a  diHuse  external  otitis>  When 
moderate  id  dcj^ree,  such  an  inflammation  amounts  to  nothinjr 
morv  than  a  dermatit:«,  the  superficial  epithelium  beinf;;  exfo- 
liated and  the  deeper  layers  exposed.  When  theinflamma- 
tionisof  greater  intensity  actual  tissue  necrosis  takes  place, 
and  the  drum  mrmbram-  mny  be  perforated,  thii»  exposing 
the  tympanic  cavity  not  only  to  infection  from  the  air,  but 
also  to  the  direct  action  of  the  substance  which  has  excited 
the  inHammation  within  the  canal  and  has  caused  the  perfora- 
tion in  the  membrana  tympani.  As  a  result  of  this  wc  have 
inflammation  of  the  middle  ear  grafted  tjpon  the  already  ex- 
isting inffanimation  nf  the  external  meatus.  Perforation  of 
the  membranr  from  infbmmation  wirhin  thr  tvrnp;ini<:  riivily 
ia  of  secondary  impojtancc  to  the  original  disease,  and  pre- 
sents no  cbaraclenstic  feature?*. 

Path ologry,— From  the  introduction  ol  instruments  into 
the  canal  injury  to  the  membrana  tympani  is  usually  ctTected 
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m  ihe  upper  and  posterior  quadrant,  since  this  region  :s  mo^ 
acct^ssiLile,  the  angle  iormed  between  ihc  canilaginous  am 
bony  canal  protecting  the  anterior  portion  of  the  membrars 
from  injury-     When  the  rupture  follows  a  sudden  condcn^^ 
lion  of  air  in  the  meatus,  either  from  a  blow  upon  the  e;  ^ 
or  from  an  explosion,  the  r«nt  is  most  frequently  situated 
the  postero-supcrior  quadr^int,  from  the  fact  that  the  grcat<=s 
breadth  of  the  tympanic  cavity  lies  in  this  region,     Owing 
some  irregularity  in  the  position  of  the  structure  an  accider^ 
oi  this  character  may  produce  a  rupture  lit  the  ^intcriur  p*~^ 
lion  of  the  membrane,     FoIlowing^  traction  upon  the  iiurit^^ 
the  upper  part  \s  most  frequently  torn,  and  here  the  ruptu 
is  usually  conhncd  to  the  region  of  Shrapnell's  membrane,  t^ 
mcmbrana  vibrans  being  to  an  extent  protected  by  its  loo  — 
jittachment  to  the  membrana  flaccida.    Openings  into  the  ty^ 
panic  cavity  ^re  usually  single  when  of  traumatic  origin,  b 
occasionally  multiple  perforations  arc  found.     They  vary 
shape  frcjm  a  simple  rent,  the  edges  of  which  are  only  slight 
scpariiird,  to  an  irrcgulnrly  circuljir  fipening,  as  nccurs  wh* 
the  (orcc  is  considerable,  or  when  the  membrane  h  very  tc 
If  the  septum  is  lightly  stretched  the  elasticity  of  the  stn 
lure  separates  the  edges  of  the  tear,  giving  the  appeerADCc 
&  certain  los^  of  snbstancc. 

Following  the  introduction  of  chemical  irritants^  the 
afruction  depends  upon  the  activity  of  the  chemical  agent 
stilled. 

Wc  have  purposely  omitted   the  cases  of  rupture  follo' 
ing  *ievcrc  in}jries  of  the  cranium,  since  here  the  aural  afft 
tion  is  of  but  slight  importance  in  comparison  with  ihc  fi 
ture  of  the  base  ol  the  skull  or  the  cercbrni  concussion,     Tl 
drum  membrane  in  these  cases  maybe  injured  cither  by 
blow  upon  the  side  of  the  head,  which  suddenly  compress 
the  air  within  the  canal,  or  by  a  blow  upon  the  skoll  whii 
by  the  force  of  impact,  subjects  the  bony  ring  to  great  pi 
sure  at  (inc  point,  and  abuses  it  to  yield  slightly,  ruplurir 
the  attached  membrane. 

Where  the  middle  car  becomes  secondarily  involved,  il 
pathology  does  not  differ  from  that  of  a  middle-ear  inllam 
tion  from  any  other  cause  except  in  the  Eact  that  it  is  usuaU 
purulent. 

Symptomatology. — When  the  drum  membrane  has 
lorn,  the  first  symptom  is  severe  pain,  referred  to  the  deep' 


SVMrrOMATOLOGy-DIAGNOSlS- 


393 


part  of  the*  organ,  Cmtitident  with  ihis  there  ts  a  very  de- 
impairmcnl  in  heariog  and  the  development  of  loud 
lld>]CCtivc  noises.  Vertigo  ordinarily  occurs  (ollowing  a  blow 
upon  Ihe  ear,  but  this  is  due  rather  to  a  sudden  increase  in 
Tinthine  tension  than  to  rupture  ol  the  mcmbrana  tym- 
ti.  Very  soon  the  patient  is  conscious  of  a  watery  dis- 
charge within  the  meatus,  and  the  acute  pain  which  was  pres- 
rni  irnmedialcly  after  the  ifijiiry  brromrs  dull,  ihrcibbing.  9nd 
more  disuse.     Upon  blowing  the  nose  ilie  alirniioii  H  ;ii  once 

t  attracted  by  the  passage  of  the  air  through  the  ear,  with  the 
prxKtuction  of  a  high>pitchcd  whistling  sounds  If  secretion  is 
prcscrkt  the  high-pitched  note  is  followed  by  bi^bbling  sounds 
as  the  air  pas<ie»  through  the  fluid.  Where  the  rent  is  large, 
the  p^in  is  ueually  o\  shorter  duration  than  when  but  a  small 
opening  H  present.  The  reason  of  this  is  that  the  copious 
serous  transuihiticin  which  immediatelv  follows  the  irjury 
findfi  a  ready  means  of  eitil  fror*  the  tympanic  cavity,  iind 
prixiucrs  less  pressure  upon  the  parts  than  where  but  a  small 
opening  exists, 

kThc  subsequent  progress  ol  the  case  will  viiry  according 
as  the  niiddle  ear  19  or  is  not  involved.  In  the  first  instance 
A  rather  tong-continued  suppurative  process  not  inlrequently 
follows,  while,  if  the  tympanum  escapes,  the  rent  of  Its  outer 
^vall  inay  cloie  perfectly  in  a  few  days,  leaving  no  symptoms 
l>ebind. 

Diagnosis. — A  recent  rupture  is  easily  made  oui  on  oami- 

^^Xiation,  its  irregular  contour  being  marked  by  a  delicate  line 

^fcwbere  the  rupture  ts  linear  (Fig,  91).  or  by  an 

apparent  loss  of  substance  over  the  affected 

vcgion   vrhcre   a   circular  opening   i%   present, 

Through  this  opening  the  mucotis  lining  of  the 

T-vicld!eear  appears  red  and  congested,  throw- 

,i  mt  a  bright  reflex  back  to  the  eye  from  the 

noisiurc  upon  the  inner  tympanic  waif.     The 

V>i»li^ry  of  tniunialUm  in  ihe  region  of  the  car, 

or  of  any  injury  to  the  skuH,  lollowed  by  an 

AurU  discharge,  should  lead  to  a  cnieiui  cx- 

^"^ination  for  any  evidence  of  injury  to  the  drum  memhrane. 

^^  "here  the  rem  occurs  close  to  the  margin  ol  the  ring  It  may 

^B  ^^eape  recognition,  unless  the  entire  line  of  attachment  of  the 

"   *^«inbnme  be  inspected     Wounds  in  Shrapnell's  membrane 

^c  less  easily  recognized  than  tho*e  in  membrana  vibranSr 


Fin.  91— Unvti 
ropiurv  <ti  thi^ 
rirmljianji  lym- 
pani, 
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ing  place  in  the  cavity  of  the  middle  car  bcin^  almoTit  cnlird^^ 
secondary  to  this  and  dcpcmiinz  upon  the  physical  condition 
of  reduced  (jrc$sure  within  iht  tympnnuin,  due  to  closure  ot 
the  Eustachi:tn  can.1l.  The  disease  is  really  salpingitiBi  which 
secondarily  has  ffivcn  rise  to  certain  physical  changes  within 
the  dmin  cavity  discerriihle  iipnri  umscopic  exainination.  ;infl 
rtCSrcrh'  drsrrvcs  rrrog^nitiun  i^s  an  individ  luil  ^ifTrclinn,  Tht- 
l^aratioD  of  these  two  varieties  is  made  more  fur  coiivciiici^cc 
in  c I a^-Li location  than  for  any  olhcT  ration.  ^H 

In  oihcr  instances  the  lympanum  is  the  primary  scat  of  ^^ 
Siiperficiut  inflammation  with  no  involvement  o(  the  connective- 
tiKKue  framework.  In  such  ca^£  thecli:inj;;»  are  ui^uallv  con- 
fined to  the  lower  portion  oi  the  tympanic  cavity  or  to  the 
atrium.  The  epitympanic  space  is  not  involved,  and  the  In- 
llitmuiaritry  process  lesnlls  m  ihr  jii^unn^  otil  tif  an  in(:rcf;L«rcl 
amount  of  mirmal  secrelion,  which  lillsj  more  or  less  com- 
plcicly,  ihe  middle  car  The  mucous  mcndjrdiic  covering  tlic 
internal  surlncc  of  the  mcmbrana  tympani  participates  in  the 
process,  and  the  mcmbrana  maybe  so  inhltratcd  as  to  nip-  ' 
ture  (rem  the  increased  pressure  cijuseri  by  the  pent-up  secre- 
tion. The  rupture  oi  the  membrane  in  such  a  case  depends 
not  so  much  upon  a  deep-seated  inflanimatorj-  pnicess  us  upon 
the  increased  pressure  tu  which  the  mrmbra.rc  is  subjected  1 
from  ihe  secretion  within  the  cavily,  although  in  severe  cases 
il  is  pruhahlc  thai  ihe  entire  ihicknrss  (if  the  me^mbntnt:  i* 
involved  on  account  of  the  free  arastomosis  between  tiic 
vessels  of  the  inner  and  outer  layers.  After  perforation  has 
taken  place  thi*  lorm  of  mtlammalion  mny  bc:come  chani^cd 
in  character  Irom  the  injection  of  the  discharge  from  with- 
out, after  which  it  runs  the  typical  course  of  a  purulent  in- 
flammation. 

Such  arr  the  changc-s  present  in  those  cases  where  a  SI 
pie  catarrhal  inflammation  occurs  within  the  middle-car  tract' 
Both  in  lubo-tympanic  catarrh  iind  in  acute  catarrh.il  inflam 
mationof  the  middle  ear  we  may  have  a  solution  of  continuity 
in  Ihe  drum  membrane  ;  in  the  tubo-lympanic  form  this  rup- 
ture h  due  simply  to  the  pressure  ol  the  fluid  with  which  the 
cavity  is  filled.     It  is  probable  that  rupture  never  occurs  in 
these  cases  if  the  membrane  is  not  atrophic  from  a  previoui 
pathological  process.     This  fluid  is  not  the  result  of  inflam 
mation,  hut  of  a  serous  transudation  simply  from  ihe  ov<.-rdi 
tended   vessels.     The  fluid  collecTs   in   lh<-  aCrluni  allhou^ 
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TllE  entire  middle  car,  from  the  pharyngeal  orifice  of  the 
Eustachian  tube  to  the  inner  surface  of  the  meirbrana  lyni- 
pani,  is  covered  with  miit'oui;  membranes;  this  is  supplied  with 
Hflandutar  siruccurcs.  in  some  pari*  very  richly,  while  \x\  olh4.T 
parts  thej  are  rather  sparsL-ly  dfsiribHted,  for  the  jjtjrpose  of 
keeping  ihc  mctnbranc  mmst. 

The  pathological  processes  met  with  here  may  involve 
vithcr  the  entire  region  or  some  single  porlion  ol  it.  Consid- 
erable confusion  exists  nt  present  in  the  classihcotion  ol  dis- 
eases ol  the  middle  car,  and  many  cases  in  which  the  Eustachi- 
5U1  c^uiaL  alone  ift  affected  are  cla»t;itied  as  cases  of  ontis  media, 
'^hilc,  on  the  other  hand,  certain  manifestation*  within  the  lym- 
panum  dependent  not  upon  inflammatory  changes,  but  upon 
«r<-rt:iin  timditiun^cif  the  blood  v«-"s*tKdiwti'ibulc?il  t<i  the  |j;iit*, 
arc  alv)  considered  under  the  snme  title.  It  should  be  remem- 
bered thai  the  Huid  effused  in  o  simple  inflammation  of  a  mu- 
cous membrane  i:i  an  increased  amount  fiE  the  normal  sccrc- 
^on  ol  the  membrane,  and  nothing  more,  t  he  presence  oJ  a 
purulent  eflusion  as  the  primary  result  of  such  an  inHamma- 
lory  change  in  a  cavity  lined  with  mucous  membrane  i»  fm^ 
possible;  in  order  that  the  fluid  sh:i!l  bt:  purulent,  infection 
vnust  fake  place  from  the  outside,  or  the  inHammation  must 
l>e  infccliou?i  from  the  first,  and  involve  not  «nly  the  muccni^ 
membrane,  but  the  underlying  connective-tissue  structures. 
The  affections  in  which  the  mucous  membrane  alone  is  in* 
solved  liavc  been  denominated  as  catarrh  ol  the  middle  ear. 
From  the  derivation  of  the  term,  this  name  indicates  simply 
^n  increiE^  amount  of  secretion.  Such  an  Innammalory  pro- 
^ecs  may  involve  the  EitSniachlan  lube  alone^givinfrriKe to  tubal 
vratarrh  or  cat:irrhal  salpingitis,  nr  Imth  the  liibr  and  thr-  tym- 
panum may  l>c  involved,  in  which  case  we  have  a  luho-tyin- 
l^anic  catarrh  or  uljiingo-tympanitis.  In  this  la?sl-named  dis- 
ease Ihc  inRammatory  process  is  chicHy  confined  to  the  tube 
^nd  seldom  goes  beyond  the  sifigc  of  congestion,  change*^  talc* 
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made  to  remove  this  unless  there  rs  severe  pain,  as  healing  i  M^Xir 
variably  takes  place  if  the  clot  is  allowed  to  remain.  Interfe^^^^r- 
ence  with  it  may  possibly  infect  the  cavity  and  be  followed  tiW  by 
severe  inflammation  of  the  middle  ear.  Acute  or  chronic  otit:*-  5tis 
media  following  the  accident  calls  for  the  treatment  indicat^^  — ed 
under  the  discussion  of  these  diseases. 
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part  of  the  organ.     Coinddcnt  witb  this  ihcrc  Is  a  very  dc* 
cidcd  impairment  in  hejirinej  and  the  devckjpmeni  ol  loud 
subjective  noises.    Vertigo  ordinarily  occurs  foliowing  a  blow 
upon  the  ear,  but  this  is  due  rather  to  a  sudden  increase  in 
tabyrinthine  tension  lh;in  to  niplure  of  the  membrana  tym- 
panic    Very  soon  the  patient  is  conscious  of  n  watery  clis- 
chftrge  uilhin  ihc:  meatus,  und  E.hc  acute  pain  which  was  pres- 
ent immediately  after  the  injury  becomes  dull,  throbbing.  ;md 
more  diEluse.     Upon  blowing  the  nose  the  attention  is  at  once 
attracted  by  the  passage  ot  the  air  through  the  ear,  with  the 
production  of  a  high-pitched  whistling  sound*     U  secretion  is 
present  the  high-pitched  note  is  followed  by  bubbling  sounds 
n&  t1ieairpa»es  through  the  Huid.     Where  the  rent  £s  large, 
the  p;iin  is  nsuilly  of  shnrter  rinration  than  when  hnl  a  small 
oj>crning  ls  present-     The  reason  of  ihis  in  that  the  copious 
serous  transudation  which    immediately  follows  the   injury 
linds  a  ready  means  ol  exit  from  the  tympanic  cavity,  nnd 
pn^duccs  lc3s  prehsure  upon  the  parts  than  where  but  a  small 
,  ^opening  exifits. 

The  subsequent  progress  of  the  case  will  vary  according 
Aft  the  middle  car  is  or  is  not  involved.  In  the  lirst  instance 
a  rather  long-continued  suppurative  process  not  infreqtienlly 
follows,  while,  if  ihe  tympanum  rsr^ijirs,  thr*  rent  of  its  outer 
-wall  may  close  perfectly  in  a  few  days,  leaving  no  symptoms 
behind. 

DuMcnosis. — A  recent  rupture  is  easily  made  out  on  cxami- 
viation,  its  irregular  contour  being  marked  by  a  delicate  line 
-where  the  rupture  is  linear  (Fig.  91).  or  by  an 
smpparent   los^s  of  substance  over  the  affected 
ir^'gloo    where   a   circular  opening  is  present 
'Ttifough  this  opening  the  mucous  lining  of  the 
rnitJdIe  ear  appears  red  and  congested,  throw- 
ing a  bright  reflex  back  to  the  eye  from  tht 
moUiure  upon  the  inner  tympanic  wall-    The 
hUiory  of  traumatism  in  the  region  of  the  car, 
'**■  oj  any  injurj   to  the  skull,  followed  by  an 
^'^l  discharge,  should  lead  to  a  aireful  ex- 
''ti[tt;ition  for  any  evidence  of  injury  to  the  drum  mcnibrane. 
^'"'hcrt  the  rent  occurs  close  to  the  margin  of  the  ring  it  may 
'^^^ape  recognition,  unlc-ss  the  entire  line  of  attachment  of  the 
"'^tihramr  be  inv^jected*     Wounds  in  Shrapnell's  membrane 
*fft  Icxs  easily  recognised  than  those  in  mcmbrana  vibrans. 


nipiuic  ur  lilt 
mcmtniiA  t|-m- 
puii. 


> 
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made  to  remove  this  unless  there  is  severe  pain,  as  healing  rx:  \'^- 
variably  lakes  place  if  the  dot  is  allowed  to  remain.  Interf^^  er- 
ence  with  it  may  possibly  infect  the  cavity  and  be  followed  W  by 
severe  inflammation  of  the  middle  ear.  Acute  or  chronic  otit^"  Stis 
media  following  the  accident  cails  for  the  treatment  indicate  ^ed 
under  the  discussion  of  these  diseases. 


//A    DISEASES  OF   THE  MIDDLE  EAR. 


m 


The  entire  middle  car,  (rom  the  pharyngeal  orifice  oi  the 
Eust«ichian  tube  to  the  inner  surface  ol  Ihc:  mcrrLbnma  tyn^- 
panj.  is  covered  with  mucous  membrane;  this  is  supplied  wich 
eiandular  structures,  in  some  parts  very  riehlv,  while  Jti  other 
parts  ihcy  are  rather  sparsely  distributed,  for  ihc  purpose  of 
Iceeping  the  membrane  moist, 

The  pathological  processes  met  with  here  may  involve 
cither  the  enlire  re^iou  tn  mmijc  sirigU'  ]ir»rti<in  **f  it.  Consid- 
erable confusion  exists  at  present  in  the  classification  of  dis- 
eases o!  the  middle  car,  and  many  cases  in  which  ibe  Eustachi- 
an can;il  alone  is  affected  arc  ela:t»itic(l  ii^  cases  ot  otiti5  media, 
while,  on  Ihc  other  hand,  certain  m ant (estal ions  within  the  tym- 
panum  dependent  not  upon  inHammaiory  changes,  but  upon 
eenaincondiiif^njiof  the  blood  veaseU distributed  io  the  parts, 
are  ahu  considered  undmhewimc  Htle.  It  should  be  rcmem. 
bercd  tliai  the  fluid  cfluscd  in  a  simple  inilammaliiin  of  a  mu- 
CDUi^  membrane  U  an  increa^ed  amcnint  of  ihc  normal  secre* 
tion  of  the  membrane,  and  rothin^  more.  The  presence  of  a 
purulent  effusion  as  the  primary  result  ot  such  an  inRamma- 
tory  ctiangc  in  a  cavity  lined  with  mucous  membrane  is  im- 
possible :  in  order  that  the  fluid  shall  be  purulent,  infection 
must  take  place  from  the  outside,  or  the  inflammation  must 
be  infcciinus  from  the  fir%t.  :md  invokr  not  only  the  mucous 
embranc,  but  the  underlying  conneciive-iissue  structures, 

e  alleclionK  in  which  thr  muoouK  membmnc  alone  is  in* 
volvcd  have  been  denominated  as  catarrh  of  the  middle  car. 
From  the  derivation  of  the  term,  this  name  irdicate?  simply 
an  tncreawd  amount  of  secretion.  Such  an  inHammatory  pro- 
ce5S  may  involve  the  l£ustachiar  tubealone.f^ivinj;  rise  to  tubal 
catarrh  or  catarrhal  salpinijiiis,  or  both  the  tube  and  the  tym- 
panum may  be  involved,  in  which  case  we  have  a  tubo  tym- 
panic catarrh  fw  salpingo-tymp;uiiii»i.  In  rhis  last-named  dis- 
ease the  inflammatory  proce^^  ii  vhicHy  ciK:6ned  in  the  tube 
and  ^Idom  gf>es  bc>Hin<l  the  stage  of  congestion,  changes  tak- 
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tii;iilr-  fij  rtriunv<r  tliJs  Unless  ihcfc  is  severe  fJiiiiu  as  licaliiig  iii- 
varial>ly  takes  plate  if  the  cloi  U  alloweil  to  remain.  hiUrfcr- 
cncc  tvith  it  may  poiwibly  infect  the  ca\-ity  And  be  iollowcd  by 
severe  inllainmniion  of  the  irki{[<!le  e^r.  Acute  or  chronic  otitis 
media  followiiig  the  ^cci<]eiii  callfi  fur  the  ire^imcnt  in(licatc<i 
under  the  discnwsior  of  these  diseases. 


///,    DISEASES  OF  THE  MIDDLE  EAR. 


Thk  entire  middle  ear,  from  ihc  pharyngeal  orifice  oJ  ihe 
^Htachian  mbr  tw  the  innrr  wirface  of  Uie  mrmbmna  tym- 
panic N  ciiicrrd  wilU  inticuus  inrmbraiEC :  rliis  is  sii|rp]ii:cl  willi 
gbndubir  structure:^,  in  some  [>arth  very  nchly,  wink  in  oiber 
paru  tbcy  arc  rather  sparsely  distributed,  lor  the  purpose  of 
keeping  the  membrane  moist. 

The  potholo^cal  processes  met  with  here  may  involve 
either  the  entire  refjion  or  Bome  single  portion  of  it.  ConEid- 
erable  confusfon  exiit^  at  present  In  the  cla^aificatfon  of  dis- 
eases of  the  middle  ear,  and  maiiy  cntrs  in  which  the  Eu^tachi' 
an  canal  alone  is  affected  arc  classiiied  as  cases  of  otitis  media, 
white,  nn  the  other  hand,  ccrtair  manlfotal  ions  witliinlbc  tym- 
panum dependent  not  upon  inflammatory  cKnngcs,  but  upon 
certain  conditionsof  the  blood  vcssclsdiatributcd  to  the  parts, 
are  also  considered  under  Ihe  same  title.  It  should  be  remem- 
bered that  the  fluid  cfTused  in  n  simple  irffammation  of  a  mu> 
cous  membrane  is  an  increa^d  amount  of  the  normal  secre- 
tion of  the  membrane,  and  nochir^  more.  The  presence  of  a 
purulent  effusion  sls  the  primary  rcMilt  of  such  an  infl;Lmm3- 
lory  change  in  a  cavity  lined  with  mucous  membrane  i&  im* 
possible:  in  order  ihii  the  fluid  shall  hr  p  urn  leal,  infection 
roust  take  place  from  the  outside,  or  the  inflammation  must 
be  infectious  from  the  first,  and  involve  not  only  the  mucous 
membrane,  but  the  underlying  connective-tissue  structures* 
The  affections  in  which  the  mucous  membrane  alone  is  in- 
volved have  been  denominated  as  catarrh  of  the  middle  ear. 
From  the  derivation  of  the  term,  ihis  name  indic^ites  simply 
an  increased  amount  of  secrelion.  Such  an  inflammatory  pro- 
CCNS  may  involve  the  Eustachian  tube  alone,  giving  ri^e  To  tubal 
catarrh  or  catarrhal  *i:dpingiti?,  or  both  the  tube  and  the  tym. 
panum  may  be  involved,  in  which  case  wc  have  a  tubo-tym> 
panic  catarrh  or  salpinjifO  tympanJTis»  In  this  last-named  dis- 
ease the  inflymmatorr  procesn  is  chiefly  confined  to  the  tube 
id  seldom  goes  beyond  the  stage  of  congestion. changes  uk- 
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ing  place  in  the  C4vEt y  nf  the  niicMIc  ear  being  almost  entirely 
secondary  to  this  and  depending*  upon  ihc  ph^^~sical  condition 
of  reduced  pressure  within  the  tympanum,  due  to  closure  of 
tbe  Eustachian  canal.  Th«  disease  is  really  salpingitis*  which 
eecond,inly  has  given  rise  to  cenain  physical  changci^  \Wthin 
the  drum  cavity  discernible  upon  otoscopic  ejamininiim,  and 
scarcely  deserves  rec(>gniM"on  as  an  fndtvidual  affL-cfion.  The 
sepamtitui  oi  these  twct  varic^tics  h  made  irii>re  for  cjimvctncncc 
in  cla^^ihcaiion  thau  for  any  other  reason. 

In  other  instances  the  tympanum  is  the  primary  scat  of  a 
superhcial  inHammalion  with  no  involvement  f  li  The  e<>nntctivc- 
tissue  iramcwork.  In  such  cases  the  changes  arc  usually  con* 
fined  to  the  lower  porti<>n  ol  the  tympauic  cavity  or  to  the 
atrium.  The  epitymp;inic  space  H  not  involved,  and  ihe  in- 
flaromatory  process  results  in  the  pouring  oui  of  an  increased 
ainouni  nf  nurmal  secretionn  \%hicb  fills,  more  or  lc^s  cx>m- 
pictely.  ihc  middle  ear.  The  mucous  membrane  covering  the 
internal  surface  oi  the  nicmbrana  tympani  participates  in  the 
process,  nrd  the  membrana  may  be  so  infiltrated  a»  to  rup- 
ture Irom  the  increased  pressure  caused  by  the  pent-up  secre- 
tion. The  rupture  ot  the  membrane  in  such  a  case  depends 
rat  so  much  upon  a  deep  seated  inftammalorj-  process  as  upon 
the  increased  pressure  to  which  the  tnembranc  is  subjected 
from  the  secretion  within  the  cavity,  although  In  severe  cases 
it  is  probable  {hM  the  entire  Oiickness  of  (he  niemt»rane  is 
involved  on  account  of  the  free  auastoinosis  hetwcca  the 
vessels  of  the  inner  and  outer  layers.  After  perforation  has 
taken  place  this  lorm  of  inflammation  may  become  changed 
in  character  from  the  infection  of  the  discharge  from  with- 
out, after  which  it  runs  the  typical  course  of  a  purulent  ii»- 
fammation. 

Such  are  the  changes  present  in  those  cases  where  a  sim- 
ple catarrhal  Inflammation  occurs  within  the  mittdltsear  tnict. 
Both  in  tubo'Umpjnic  catarrh  and  in  acute  catarrhal  inflam- 
mation ol  the  middle  ear  we  may  have  a  solution  of  continuity 
in  the  drum  membrane ;  in  the  tubo-tympanic  form  this  rup- 
ture is  due  simply  to  the  pressure  of  the  fluid  with  which  the 
cavity  is  filled.  It  is  probable  that  rupture  never  occurs  in 
these  cases  if  the  membrane  is  not  atrophic  from  a  previous 
piithological  process.  This  fluid  is  not  the  result  of  inflAm- 
maiionn  but  of  a  sermis  iransudation  simply  from  ihc  overdi*- 
tended  vessels-     The  fluid  collects   in    the  atrium  although 


I.  ApprantnCf  oS  the  mtmbMn?  in  euIia]  c^.iiatrh.  Ein^Krralion  or  an- 
terior ftaci  posienof  foldi.  Shtm  process  promirwni,  MaLIcuii  hjiiidlc  iort- 
ihontncd  cinilicntins  mjukcd  rciraciiwi).  Ligtt  irllcji  lo&u  No  cvyEincct  of 
oof^ctficn  In  rnvmbriAtt  cr  lympanum. 

X  The  noniiAl  nicnibrAnii  tymiMiii-  The  cujijcc»iiuri  Alcjni;  ibc  puhlciiuf 
tx>nVr  of  ih«  mjinubnuni  u-u  du*;  to  ihe  pro]ongr<]  pretence  of  Ihr  tpeculum 

}  CHtirt  TTVrlli  purulrnu  r»Klua.  wlih  caFi«  of  the  niallmin  ind  ircua, 
Thcrv  i»  ;i  imall  pcrfotation  Above  the  shon  profcu.  The  nia.LLcuft  handle  U 
Adhcimr  lo  thir  mifnul  lympanic  wall,  which  it  partiaJly  covrml  utith  ;i  non- 
xcitrliof  incra!>rane.  'Tha  ts  WAnLinj;  posteriorly  ovtr  Ojc  nichc  of  ihc  round 
wvid<>u'.  iinil  intcnnrly  m-rr  the  f  ntrancr  (o  ihr  Kun.irhUn  uihc, 

4  l^niJinl  otii»  medb.  wUh  cTtteruive  dtstrucuDTi  of  ihv  mtmbrAT^iL 
i-^nns  anil  r1i&pUrciTient  of  rhr  oisirlirs.  Th«  Ijih^  :irm  of  Ihr  inriK,  Ifif 
poKlcnor  crt»  of  the  ttuiw  And  thr  niche  of  ihe  round  window  arv  tntbW. 

$.  Chiuntc  caurrtul  utiles  nicdLi  Ihyptitrophic  iormf.  Malleus  ithjfi 
ttAiltd  upt^a  ilv  long  aij«  and  apparently  increajtrcl  m  brt^dih.  There  arc 
scleral  arc^  of  c^dcifj^jtioiL  in  Oic  nirdibiunc 

(fc  Snoui  elTuiiofi  in  middlt  ear,  wnh  con]f»1ton  of  memhrana  flaceida, 
levci  of  Ihc  fluid  i»  <li»ciacL    Thia  condition  la  oflcn  picacni  In  lubt>- 

iivinic  eongettion. 


0«*>) 


7.  Chronic  rfliArrh.il   oTitSii  mcdlH   (h/p^rpb^^tif   i^fiafi^^  ^uh^fqu^ni  iri 
[bypcnfophic  inflnim motion j.      Mtrnbrane    mracipti.      Mailed   handle   forc- 

Poricne<l.  dnJ  apiurcriily  njiruw  I'luin  Eutatioii  upon  lung  ^i.  AdlicMuns 
ncAlk  iTtunLt>rnnj  H^cJCJ^t,  at  tho^'n  by  deprei^&ion  ^bo^e  thori  proceu. 
I  S.  Rciriittioii  of  mcnibnuia  lyinpini.  ujth  ^igtit  lon:iUi>rtciiiT>g  uf  i\ic 
|niil«ut  h.irdlo.  Thii  i|iprar-Mici?  tn  iift^n  Dh*rrvptl  in  priirnts  with  cnbi^t- 
vent  i)f  ih<  ptiAryii|rc*l  lunvl.  who  njflcj  fnJiii  ic|jcnIcJ  atUick*  of  lubjl  or 
lubo-T>tnpiinic  eotrgesiion.  The  membf.in*  bpcomes  relaxed  and  attenujilcd, 
ind  ttnks  inward  upon  the  internal  lynipanic  vf.\\l  ao  thai  ih^  long  arm  of 
Ehr  InCOT  ind  thr  1nf»jrlo-^u;wdiaI  .irlinil.in*in  arP  taiily  rfco^piij^rt. 

^  IntcTuc  cnngctition  of  (nciiil)n\nA  (Ut^cid*  mid  of  mAnubrJAl  pIcJtUA. 
The  inembrani  vibrnns  normxL  in  piin»  not  adjncpni  to  cutcntH-t  uanctilar 
pirxiii.    Such  un  .ipprarunco  ch;iracLcriMs  the  first  V^k  of  ucutt  puruTcnt 

ja  Acute  purulent  otitis  medio,  mih  bulging  of  mcmhr^na  Hpccida  and 
dbftUccmcnt  L>r^jaL-?nt  wall  of  fiieaiua.  Tliv  iiicitibraiiji  vibr;in»  n  pirijilly 
hiUcQi  but  the  port  ion  vt«ibic  it  rorm^J  in  collar, 

11.  CbrwtLc  puruleut  otitic  mcdjo.  Thtrc  h  a  [icrftiiAtJon  above  tKc  ihoti 
JrtctAt*  thfOu){h  which  jl  mau  of  granulfiiion  tistuc  proiruiifK  The  mnn- 
^u  vibuns  U  Wift^iinif  o^cr  Ulc  lyitipdnii:  mifiLt:  uf  ihc  Kufvlji;hijii  tube. 

II,  Otm*  rnedia  purulenu  retidu.i,  Pcrlomtion  in  poslcnot  jnfcnor  quad- 
hot.  The  appMraiKc  is  c:h<iractcibiic  of  aculc  congtslioti  as  il  Occurs  in 
ib<^  C»iv<^  The  iur££esc«nc«  it  corfin«d  (o  thv  rvf-ionn  richly  Huppli«d  vfith 
llo«4^cucU- 
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transiid^ttio:)  may  t-ikc  place  from  tlic  numerous  rcduplica* 
t^ions  in  the  upper  part  of  Uic  cravitv,  ihc  fluid  entering  ihc 
atrium  m  obedicnctr  to  the  lawsof  gravity'  1"  :iciit«  catarrhal 
cyrapanitif;  the  transudation  ]«  oi  inflimmntory  origin,  and 
this  infl«mmaior>*  process  may  be  a  factor  of  some  impor^ 
tance  in  cnusinj^  the  rupture  cf  the  niembninc*,  :tlthougH  it 
1%  cerl;im1v  not  llic  [)ritini|Hl  ttnti.  Here  the  atriuir  alone  fs 
£kBcctcd<  aU hough  the  tympanic  vauh  may  be  involved  sec- 
ondarily from  sul:>seqiicnt  inlcction  oi  the  discharge. 

Where  the  inllammation  is  purulent  irom  the  start  wc  have 
those  structures  primarily  invoLvcd  which  arc  richly  ?Lupplicd 
^ith  councctivetJssue  clement^.  By  recalling  the  anatomy  of 
the  trtnpanic  cavity  we  remember  th:»t  the  vault  of  the  tym- 
panum cont-'Lins  numerous  duplicaiures  of  mucous  membrane, 
these  bcioK  so  fully  develojit-d  in  tomr  insr^trtce^  :is  tn  com. 
pklely  fill  ihe  cnlire  epitympanic  space :  the  coiinectivc*f  imuc 
framework  oi  these  lolds  presents  a  favorable  site  fcjr  ihe 
growth  of  the  Utcteria  of  suppuration.  When  infection  of 
this  tissue  occurs  we  have  ;m  inHammation  set  up  which  dil* 
fcrs  in  no  respect  from  a  cellulitis  in  any  other  portion  of  the 
body ;  tissue  necrosis  take*  place  qufie  rapidly.and  the  secre- 
tiofi  resulting  from  the  intlamniation  ifi  purulent  in  character 
from  the  outsti.  The  fluid  products  find  exit  either  hito  the 
alnum^nd  Ihrn  into  (he  ramd.-nr  the  memhrvtn-i  fl;irdfhi  may 
be  ruptured  and  an  outlet  afforded  in  ihis  way,  or  the  iccrc- 
tion  may  find  its  ^ray  into  the  ma.stoid  eelU  or  even  into  the 
craDtal  cavity  when  egress  in  other  directions  is  prevented. 
Purulent  inflammation  occurs,  as  we  should  expect,  in  the 
more  severe  types  of  acute  infectious  dise^cs  such  a&  scarla- 
tina, diphtheria,  variola,  general  py^emic  infection,  etc.  At 
above  stated.  It  may  occasionally  follow  a  simple  cnTarrhal  in. 
flammaliiin  by  iufeciiiiEi  of  the  discharge  ami  subsequent  in* 
oculation  of  the  ctmnecTive  tissue  in  the  tympanic  vault 
through  this  secretion. 

Under  the  forms  of  chronic  inflammation  involving  the 
portion  of  the  conducting  mechanism  under  consideration,  we 
hare  those  resulting  directly  either  from  a  previous  simple 
catarrhal  inl!amrpat£on  or  from  a  puruleiM  process, 
^p  VV>  include  in  (his  group  those  cases  which  give  Che  history 
of  repeated  attacks  of  acute  middle-ear  iiinainmation*  hut  in 
whom  the  mcmhrana  lympani  is  not  pcrforaicd.  Other  cases 
present  ia  which  the  mcmbmna  tympani  has  been  destroyed 
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overa  small  or  lar^e  area  and  a  permarcm  perforation  remains. 
These  again  divide  ihem^elves  into  cases  in  ^vhkli  lUc  diMibargc 
siill  cDiiliiiaes  after  the  acute  tlisease  has  run  it*  courtc.  am! 
thoM  in  which  the  residue  of  the  former  attack  rcmaim.  Ibc 
affection  havfneeiiher  ceased  spontaneously  or  >-ieU]eil  to  treat-  | 

meiit^  restitution  of  ihe  necrosed  pans  not  having  taken  place, 

A  thini  class  of  cases  comprises  that  variety  where  the  in-  J 

f|j4rini];klinii  is  rlironic  from  \l^  inceplitni  and  is  chaniclcriEed  hy 
a  deposit  of  new  tissue.    Tn  this  vvc  give  the  term  hyperpliitic  ; 

iadammation.  Although  we  may  find  this  condition  vrherc  a  i>re- 
vious  purulent  inflammation  has  existed  resulting  in  local  necn>-  - 

si*,  it  is  usually  met  ^vith  where  no  snch  loss  ha*  taken  place.  _ 

No  sharp  dividing  line  can  be  drawn  bet^vcen  this  variety  ard  ^ 

t1ui>r  fdllouingaii  ;tenie  catarrh;!!  ind;niiniati(Jii  >xhicli  lias  Titled  J^ 

to  rcsoKc,  and  tn  which  the  term  hyperlrojihic  is  applied. 

Regarding  the  particular  l>actcrLo]ogical  infection  which  oc-  *^^ 
cura  in  various  intratympanic  inflammations,  much  has  been 
written  of  late.  From  the  rather  free  communication  beiwceti 
the  tympanum  and  the  external  aiP  by  way  of  the  Eustachian 
lube,  it  wmild  ^eem  almiisl  impnsHihIe  that  the  tymjianic  c;rvi!s  \^  jy 
could  ever  he  entirely  free  fix?m  pathogenic  organisms.  It  is  ^  f  ii 
a  well-known  fact  that  repeated  examinations  of  secretions  of  ^^rxi 
the  mouth,  the  oro-pharynx  and  the  naso-pharynx,  in  a  large  s>^fe 
number  of  healthy  individuals,  will  reveal  the  presence  of  van —  w-mi' 
ous  form*  of  bacteria.  ?onie  of  which  are  entirely  harmlc^s^  .i^^i^i^, 
while  other*  are  of  the  pathogenic  variety.  When  we  eonMder»  *>  Ad 
that  die  miOdlc  ear.  under  nonnal  ct>ndttinn!«p  iM  practically  \rrwM  if 
direct  eommunicaiion  with  both  the  ns^al  and  naso-phar)-ngcil*i^<fl 
ca^'ity,  it  would  seem  that  an  abaoUitcly  stenle  tympanic  cavity^ -T*'^ 
wonid  be  rarely  met  with.  The  investigations  of  Ptt^ng  ^  ^^^ 
would  seem  to  show  Thai  under  normal  condiiiotis  tJie  tvin-*"»'»  *vt 
panic  cavity  contains  ahsoluiely  no  bacteria  of  any  description  rT*:>iG 
Hasslauer.t  in  a  series  of  similar  inve»tigationj«,  has  api>ar-"» ^^^P* 
ently  proved  thai  the  normal  t>'mpanic  cavity  frequently  con-*^^^^"" 
tains  a  larpe  nnmher  of  various  micro- organ  isms,  among  \vhic^^  t>  »  ^i* 
may  be  mentioned  diplococci,  diplostreptococci,  Friedlander"«'"»^^*' 
baciihis<  the  bacteria  of  decottipodiiou.  and  occasionally  sircp-^1  ^*'|j 
tocijcci.  From  the.se  latter  invest igaitons.  it  scem^  prol"al)lo  f  ^" '" 
that  the  presence  of  various  forms  ot  pathogenic  organisms  is*     ^^ 

•CtniTtitbt.    f    Rnki^r,  vcA,  vtv.  AtMH,   I,  p,  635.    Mio  e<?iufid«  in«»jWicW«*^=*'*' 
PAnki-nbdlc  i«l  keimfm. 

#  Kliiiiiche  VoiirJipc  aua  dcm  G^bl«lc  dor  Olologle  wnd  rhuxoiC<^RIu™H(iC'^^''' 
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ancommoTi  wUliin  the  ivTnpiimjm-    With  the  mticoii*  llmng 
of  Ac  lyiiiiMtiic  aiviu  in  it^  minnyl  comlitioii  lliese  germs  ate 
not  present  in  ^ut^cicnt  qiianiitics,  nor  are  thc>'  3ut!icicnt!y 
active  lo  caosc  onv  <h5tiirl>ancc,     U.  however,  the  circulation 
within  the  tympanum  becomes  ^ListurlieU  in  any  way.  so  as  to 
render  the  tissues  more  vulnerable,  then  these  orpjanisms  begin 
to  proliferaie  within  the  niildle  ear,  and  10  give  ri^c  in  synip- 
toniit  rh;iracicn?itit  of  their  jircscnte.     As  hefarc  slalcd,  most 
of  these  micro-orgEinisms  reach  the  middle  car  hy  way  of  the 
Eusiaehi;m  tube.    U  must  be  remembered  (hat  in  the  course 
of  pencnl  systemic  infections,  such  as  dif»hlhena>  measles,  epi- 
demic influenza,  and  so  forth,  infection  fjf  tlie  tympanic  caviiy 
muy  lake  place  thion^h  the  IjI^hhI  :iiul  lymph  vessels.     The 
precirie  diar;icter  iif  infrcium  t^iu^riig  a  midillc  car  intliinima- 
lion,  therefore,  will  depend  upon  several  factors.     In  the  first 
place,  those  inHammatioiis  of  the  tympanic  cavity  oceiuxing 
primarily,  and  not  comphcatin^  an  ocvUc  Infectious  disease^  are 
most  probably  dependent  upon  micro-orpanisms  whose  pres- 
eficc  in  the  tympanic  caviiy  is  ndveuuiiuiis  anrl  their  develop- 
■netit  depend*  upon  *omc  Icmptjniry  cunjj^eslion  of  the  mucous 
tncmbriinc  %^ithin  the   middle   car   from   any  shg*!!!   cxIcrnAl 
catisct  4uch  <in  exposure  lo  cold,  external  tmumatism*  and  ^o 
forth.    In  those  cases  of  middlc-ecr  innammntion  complieatinf; 
an  actite  infections  drsea^Cn  such  as  measles,  diphtheria,  scarlet 
fever,  epidemic  tnfluenj:;i  ur  pnennn:»nia,  a  hacterialogical  inves- 
tigation hfts  demoiistr.iterl  rliMrly  ihr  prc-seiice  of  varroiis  (>r> 
p;anism^  in  the  df:tcharge  trom  the  ear,  the  :»ecretion  examined 
being  ohtarned  either  by  paracentesis  of  the  mcmbrana  tym- 
poni  or  the  inoculation  of  the  culture  tube  beini;  made  from  the 
ilisfhartje  present  in  the  canal  after  spontaneous  nipinre  of  the 
<lmni  memhr.uie.     In  some  cases  of  dijihiheria.  inllueura,  and 
pneumonia,  the  specifa'  nucn>*(iTg;niism  of  ihr^c  disease*  lia* 
Ijeen  found  in  the  diichat^e  from  the  car.'     In  many  other 
cases,  however,  of  the  acute  infectious  disea<;es,  especially  of 
acarlct  fever  and  measles,  the  infection  has  been  due  lo  vari- 
ous varieties  of  streptococci,  staphylococci,  and   diplococcin 
Aft  in  many  of  these  const r in tional  diseas^t  the  nasopliaiynx 
i%  freqijcntU'  invaded,  hy  an  aoUir  inllammaUiry  proccvvs  the 
^iihnret  from  thin  reg^ion  *how  the  presence  of  those  micro* 
OrganT^tm*  mentioned  above,      it  seems  probable,  then,  that 
Ihe  tympenic  cavity  was  invaded  directly  throuffh  the  £u- 
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stachian  1iibc>  ^r<l  that  an  irtlnmnirttton  of  the  mi<!<Ilc  car  vz^ 
dei6nnine^L  rirsl.  by  ihc  presence  of  a  large  number  of  ihevt 
ftpeciAc  micri>-orgaiiUni&  being  intro^tticccl  into  ihe  cavity.  9ntl. 
S<*cf)nf]r  by  tbe  iTicTe2*ietl  vuirt^rnbiHty  of  tlu.'  niucons  incmbifLiic 
of  tbc  niirUMe  fni,  dqicnilcitt  uim^ii  the  liincnnif  of  tbe  ifciicral 
resislinfT  power  of  the  j^Aiticm,  due  to  llic  a;cncraJ  eoiiMiiution^ 
infection.  Clinically,  we  know  that  eirrtaiti  cases  of  acute  it\- 
llainnutioii  of  tlie  mi(l<Jlc  car  arc  cxccci]ingly  prone  lo  t>c  fol> 
lowed  by  an  involvement  of  the  bony  striicmrcs  about  the  ear — 
thai  h.  m  nuMr>i<l  iitflaiiintatit>n — whxh  in  otbrr  casc^  the  pa- 
tient escape^  wilboiil  ;Lny  niicli  conip  Heat  ion.  Bacteriological 
investigation  has  shown  that  in  two-ihinb  of  ihc  cases  coitipli^ 
calcd  by  mastoiiJ  iullammation.  a  streptococcus  is  the  micm- 
orpanism  most  (rt<|i!cni]y  fotind.* 

While  the  study  of  the  various  form*  of  bacieriolopical  in- 
fection of  the  tynipanuni  is  iniert^iting  to  ibo^e  devoted  io 
!aT)*)ralijry  research,  tbe  chief  imerc-st  lo  tbe  oii»lo(fisi  is  tlic 
dctcnninatton  of  the  prognosis  in  a  given  c«je  by  means  of  a 
bacteriological  investigation  of  the  discharge  from  the  can  In 
the  present  state  of  medical  science,  it  is  always  \nsc  to  make  a 
ctiltiirc  of  an  anral  discharge  at  an  early  date,  whether  tbi*  dis- 
charge appear*  spontaneously  or  is  evamate*!  as  the  result  of 
an  incisioti  in  the  ilnuii  mcm1ir.tne.  The  culture  is  easily  made 
by  inoculating  one  of  the  sterile  agar  tubes,  Itimishcd  by  the 
board  of  tlcalth,  a  sterile  cotton  swab  being  inrodueed  into 
the  meatus  so  as  to  mop  up  a  Utile  of  the  discharge,  and  then 
carried  lightly  across  the  surface  of  the  agar.  At  the  same 
time,  it  is  wise  u>  nuke  one  i>r  two  smears  on  sterile  micToscopic 
slitles,  these  smears  being  dried  and  then  examines)  microscop* 
ically  after  staining.  The  presence  of  a  large  number  of  strep- 
tococci  in  the  smears  or  in  the  culture  tube,  should  abvays  lead 
the  surgeon  to  give  a  doubtful  prognosis  as  to  the  favorable 
outcome  of  the  case.  Tliai  is,  where  streptococcus  infection  is 
present,  where  these  nicro-organisnis  are  found  in  large  quanti- 
ties, and  where  the  growth  tif  tlic  ciiUurc  liilie  is  rapid,  the 
patient  is  much  more  liable  to  suffer  from  mastoid  involve- 
ment than  where  a  milrlcr  form  of  micro-organism  is  found. 

The  behavior  of  any  of  the  bacteria  obtained  in  this  way, 
\vhcn  grown  upon  various  culture  media,  will,  in  certain  in- 
stances, materially  influence  the  surgical  proceilures  tn  he 
adopted  in  any  given  case.    What  ba^  been  said  in  regait)  to  a 
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aireptococcus  infeciioii  applies  ci^ui^lly  well  10  inrectioos  due 
lo  variou*  othtr  micro-urg.inisnis,  it  l*ciTig  rcmcriljcrctl.  how- 
evcr^  thai  the  »lrej>lococcu£  is  a  gt:nn  of  jjreai  virulcncy,  ami 
one  which  liaving  once  invacle'l  the  tissues  yields  les^  nipully 
to  inilil  mc^isiircs  of  irt;iTmcnt  than  do  ihe  oihcr  fornT^.  Wc 
find  many  case*  in  nhicii  ilic  various  forms  of  iHplococcu.s — 
l»iarticularly  ihc  pucumococcus — tcaJ  to  involvemcal  of  the 
lK>ny  atmcturcfi  a))Out  the  car.  In  a  doubtful  case,  therefore, 
the  Kurccoii  should  always  Ueriv  in  mind  th.it  Ihe  rapidity  of 
growth  of  any  germ  in  the  cudnre  metiiiim  is  a  moderately  fnir 
indcv  of  the  r:ipi*Iity  with  which  the  healthy  tisanes  will  he 
invaded.  If  the  micro-organism  is  uf  slow  t;Tuv^ih.  and  if  the 
smcAf  preparations  &ho\\  only  a  few  micro-organisms,  then  the 
Siir|2^con  L*  warranled  in  giving^  a  favorahlc  prognosis  ai  once, 
stnci  IS  perfectly  jiij^tified  in  assuring  the  patient  th^ii  in%oivcmcni 
<:»!  the  o^^^cous  ti^j^tics  will  not  occur,  Moreover,  he  is  jti^ti* 
tfied  tn  atltinptintf  to  abort  the  acute  inflammatory  process  by 
ttie  loc.il  application  of  cold,  nheri?,  if  die  affecTion  were  more 
'virulent  in  chancier,  micli  ahurtivc  njcasurcs  of  treatment 
'V'ould  be  ciilirely  tmjustihabk.  It  must  al^o  he  Uarnc  in  mind 
th-it  in  ,'(oinc  c;iset  of  :icntc  inflammalion  of  the  mKhlle  car, 
where  there  is  marked  bulging  of  the  irembrana  tymp;mi  anti 
"where  itidsion  of  this  structure  is  imperaiive.  the  exAinina- 
Y!Oti  of  the  flnid  may  show  the  discharge  to  he  emirely  free 
iTnini  micro-organiima-  I  ha\e  recently  seen  such  a  case  com- 
I^Ticating  a  mild  attack  of  niea.*^le5,  in  which  the  <Lruin  tncmbratic 
tiiilsjeil  extensively  m  the  lower  and  posierior  portion,  The 
»Ticmhrane  xvoald  certainly  have  nipture'l  had  it  not  been 
projnpily  ineJscd.  Careful  cultures  made  from  the  Iliiid  evacn- 
At^il  1\v  incision  of  the  meinbmna  fympani  revealed  absolutely 
vo  liactcria,  Tliis  ^^^j^  to  *how  thai  under  cerlain  conditions 
Xhc  cireuhtton  wiihin  the  tympanum  mny  be  »o  interfered  with 
that  we  may  hnve  whnl  may  he  lenned  a  "  pa^nivc  "  cITosion 
iruo  iIk  tympanic  cavity,  just  the  same  as  we  have  :tn  effusion 
Snto  the  plcurral  cavity  in  cases  of  chronic  cardiac  or  renal  di*- 
vase.  We  may  then  have  a  discharge  from  ilie  ear,  ibe  ftui"! 
1»ein^  present  in  Mich  preat  ipiantilica  as  to  rupture  the  drum 
tiiembrane  with  preA^ure,  The  pain  in  ihcic  cases  may  be 
steverc.  If  the  eatie  is  Ireatetl  aseplicEilly,  however,  and  infec- 
tion is  not  allowed  to  occur  from  wiTbout.  the  surj3;eon  can 
a«stire  the  paiienl  that  he  will  make  a  perfect  rvzOMsry  without 
further  o]ierative  inien'ercnce. 


CHAPTER   XVIL 
TUIPAL  COKGKSTIUK.  OR  TUUAL  CATARRH. 

j^tJology, — This  uffc-ciion  of  the  Cijstnchi;in  lube  usually 
aristfs  IroLii  an  acuic  cory/a  or  an  acme  naso-pharyn^Uu> 
although  it  may  tic^  inci  witb  a^  a  primary  ;tfrcc:tioii  frum 
exposure  to  cold>  Occasionally  it  complicates  light  attacks 
ot  the  exanthemata  in  young  aditlts.  It  may  depend  upon 
ttic  cntrajicc  of  some  Irriialing  fluid  into  Uie  Eustachian  tube 
while  t>athin^,  or  in  u^inf^  the  nas^al  spnty.  Rarely  it  foUows 
a  blow  upon  tbc  cxtcrral  surface  of  the  body  in  this  ref;ion. 
The  chief  prcdi*posin|r  cau^e  is  some  obsirucUve  lesion  of 
the  ntjsc  or  iiaMvpharynx,  The  presence  ol  aclrnriid  vrgeta- 
Lions  is  a  |>3rticulHrly  potent  factor  in  lis  causatltjn,  since 
these  masises  easily  become  engorged  with  bhiod,  causing 
venous  hypcracmii  of  the  wnJis  ol  the  tube,  narrowing  or  com- 
piclcly  closing  its  lumen>  At  the  same  Umc.  the  presence  of 
this  soft  ti?i5uc  in  the  vault,  ol  the  pharynx  allords  lodgmetit 
to  pathogenic  bacteria  inhaled  during  the  act  of  inspiration, 
from  which  locality  they  easily  find  their  way  into  the  canal. 
Imjiaired  gpreral  heahh,  no  dottbt,  renders  one  more  liable 
(n  the  disease. 

Pathology, — The  palhological  condiiions  arc  to  be  con- 
sidered under  two  hceids: 

First,  the  actual  changes  present  in  the  tubal  mucous 
membraneH 

Second,  the  changes  occurrirg  in  the  middle  car  depend- 
ent upon  the  obliteration  ol  the  tubal  lumen. 

Within  The  tube  the  condition  is  essentially  one  of  simple 
venous  hyper^emia,  or  Lhc  membrane  may  \tt^.  ihe  seal  of  a 
very  mild  inflammation  lollnwing  the  venous  engorgement. 
The  mucous  membrane  becomes  swollen  and  flabby,  tljc  walls 
of  the  tube  lying  in  contact  with  each  other  and  adhering 
closely  on  account  of  viscid  secretir)n.    The  first  change  of 
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T«noii5  hyperemia  results  in  a  iran&udation  of  the  i^uid  el& 
mcmsof  the  blood  frum  the  increased  l>re^fcu^e-  When  the 
process  becomes  fully  developed,  che  sccrciion  is  thkk.  tcna* 
cious,  glairy,  white  in  color,  and  by  lis  [Tit-scucc  m^y  uccludc 
Ihc  cTunnc)  ctimplciely.  Th^:  ch:ii]g;c:*  arc  uauatly  moM  innrkcci 
in  fhc  cartilajctnous  part  of  the  tube,  the  osseous  segment  be* 
in^  but  little  .ifTcctcd. 

When  the  tJuslachiitn  canal  i$  obstructed  from  any  cause 
the  air  eoniaincd  within  the  tympanic  cavity  disappears  quite 
rapidly  from  absorption.  This  results  in  diminished  atmos- 
pheric pressure  within  the  lymjianuni,  and  a  truivdini^  inward 
of  the  drum  membrane  and  the  entire  usMcular  chain  by  ihe 
pxlemal  aunmphcric  prcs-surCn  If  the  canal  remains  closed 
sufficiently  long,  we  shall  find  the  drum  mcinbninc  so  dis- 
placed that  it  touches  the  opposite  internal  tympanic  wall  in 
the  region  of  the  tip  of  the  long  process  of  the  malleuB.  At 
its  upper  and  lower  pcjies  its  firm  attachment  prevents  di^ 
placement 

Symptomatolcgy, — An  attack' of  this  character,  occurring 
m  ihi'  i-iitir*,e  of  Jti  urdtn^iry  aild  in  the  head,  is  uMiitlly  diar- 
actcrized  by  a  rather  sudden  on«et  of  the  symptoms-  The 
patient  ci:)mplai[is  u{  ,1  feeling  uE  ?itulTiiicas  or  heaviness  in  Ihc 
r«.  OS  though  the  external  meatus  were  occluded  by  a  lor* 

n  body,  one  ot  Ihc  most  characteristic  sympttima  bcin^  the 
esire  to  insert  the  hngcr  into  the  meatus  in  order  to  "  clear 
the  earr  as  the  patient  expresses  it.  This  manipulation  is 
sometimes  attended  by  momentary  relief  from  the  exhaus- 
thin  of  the  air  ;vilhin  the  me;iiiis  when  the  finger  is  suddenly 
withdrawn.  Sometimes,  in  addititin  to  this  feeling  of  discom. 
Ion,  there  is  a  sensation  of  actual  pain  referrcfl  to  the  upper 
part  of  the  pharynx  or  the  region  of  the  IohmL  In  rarer  in- 
stances this  paio  is  complained  ot  in  the  region  of  the  larynx, 
the  senftatton  beinfj^  as  though  a  forci^  body  had  l>ccome 
lodged  at  the  rcxit  of  the  tongue.  Accompanying  this,  there 
13  some  pain  radiaiinsj  upward  toward  the  car.  but  when 
closely  queittioned  we  lind  that  no  actual  pain  is  present  in 
e  ear. 

The  hearing  is  considerably  Impaired,  il»c  diminished  audi* 
Eton  seeming  more  prominent  from  the  sudden  on^^et  of  the 
attack.  Subjective  noises  are  almost  always  present,  and  may 
be  exceedingly  distressing.  They  arc  most  (rcquenily  high- 
pitched  in  character,  and  in  plethoric  subjects  may  increase 
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in  itifensity  wirh  c:ich  cardiac  &ysiolc.  DiBturbanccs  of  cqu™ 
Hbiium,  from  (lie  sutjdcii  iiicrLMst-  of  UbjTintbine  jjrcs*ijr€, 
may  be  met  with,  although  their  occurtcncr  h  nut  invariable. 
Among  :hc  mrcr  symptoms  lo  which  the  dUcciion  givci  rhc 
is  a  iccling  o(  heaviness  ard  menial  lorpidily-  In  nervous 
subjects  the  anxiety  ol  the  patient  as  to  the  sudden  impair- 
ment of  hearing  powtsr  is  rather  charnctcristic.  The  sensa- 
tion o(  heaviness  within  the  cars  may  not  remain  confined  to 
this  region,  but  may  be  coinplatned  of  as  a  sliflf,  numb  Icciing 
exti-ndin^^  ovt-r  the  cniirc  side  nf  ihp  h^ad-  ii  is  seldom  that 
Iwith  ^ide^  art:  aftcclcd  lo  ihe  same  degree,  ^ilrhtiugh  examina- 
tion will  seldom  show  a  perleclly  normal  condition  in  ihc 
organ  which  the  patient  asserts  is  healthy. 

Occasionally  cases  are  met  with  in  w hicb  an  attack  o1  tubnl 
congestion  follows  any  filight  exposure  to  cold.  While  not 
scvorr  cnou^;h  to  narrow  the  lumen  oJ  the  canal  to  an  extent 
which  interieres  sufficiently  with  audition  to  direct  the  atten- 
tion of  the  patient  to  the  ear.  the  subjective  symptoms  are 
very  pn;»nnuncrd.  Tlicy  consist  in  the  ^cns.ition  of  a  foreign 
ljt:idy  iu  the  pharyni.  oi'  somclimts  of  an  acute  pain  at  the 
root  of  the  tongue,  occasionally  severe  enough  lo  interfere 
with  dci^lutition.  The  pniicnl  docs  not  complain  of  the  car, 
hut  retcrs  all  the  sympt^ims  to  ttic  pharynx  or  larynx,  The*c 
manifestations  are  met  with  most  frequently  among  neurotic 
subjects,  ard  the  attacks  may  be  repeated  at  short  intervab. 
Occa^icmally  they  occur  m  individuals  who  arc  not  neurotic 
and  in  these  piilient^  the  symjitoms  iire  more  acute,  and  clo5e 
4Liesiionin^  ivill  iiSEtally  clicit  a  history  o(  M  slight  impair* 
mcnl  of  fiuditioti. 

Diagnosis.— A,  Physicnl  ExamittaUan. — An  inspection  by 
reflected  light  reveals  the  drum  membrane  drawn  inward 
towards  the  internnl  tympanic  walL  for  whicli  reason  the  in- 
ferior segment  seems  abnormally  broad  from  above  down  ward, 
while  at  rhe  same  time  the  transverse  dinmeter  of  this  seg- 
ment seem*  In  be  increased  (Fig.  cj?).  The  liandle  of  the  mal- 
leus is  foreshnrlcned.  the  short  process  is  prnminenl  and  ap- 
pears lighlei  ihau  noiiiial,  and  in  some  cases  it  may  be  impos- 
sible to  make  out  the  contour  of  the  inanubriuni.  owing  to  the 
extreme  degree  ol  retraction,  the  shaft  being  entirely  hidden 
behind  from  the  prominent  short  process.  Both  the  anterior 
and  the  posterior  folds  are  csaggcratcd,  the  annulus  tendioo- 
sus  is  prominent,  and  the  membrana  ilaccida  may  partici^vate 


A 


DIAGNOSIS. 


307 


C) 


Fin,  ^s,— RotnctioD 
ni  mcmbreii*  tynri' 
pin  I  Irom  cl«vra 
uf  ihe  EiiBUcbiuk 

Tube, 


'in  ihcsc  changes,  being  drawn  inwartl  upon  the  neclc  of  the 
Btialleus  and  clnscly  apjilicd  tn  it,  ^Itlioiigh  this  liilTer  condi* 
tton  is  not  ordiwariiy  present-  The  color  of  ihc  membrane  is 
viormat.  ils  lustre  is  preserved,  and  the  light 
rcHcx  is  either  absent,  displaced,  or  nuilti- 
pte.  The  stretching  to  which  the  pans  have 
fccen  (subjected  causes  the  membrane  to  ;^p- 
pcar  thinner  than  nurmal,  and  the  under- 
lying intratympanic  structures  may  be  clear- 
ly discerned  llinnigh  it.  In  the  upper  and 
jxjstcrior  segment  wc  arc  often  able  tu  rccog- 
nijx  ihc  lonfT  process  o[  the  incus,  the  tD* 
<;udo-$tnpedinl  nrticulatit^n*  the  posterior 
«;ru5  of  the  stapes,  and  sometimes  the  icndon  oi  the  stapedius 
muscle.  The  niche  of  the  round  window  may  also  be  visible. 
The  lining  membrane  uf  the  tympanum,  as  vlcvv'ed  through 
\his  thin  covering,  prrscnts  no  evidences  of  cnngesiiat].  The 
}>hysical  appearances  arc  due  entirely  to  the  diminution  of 
Atmospheric  pro>ure  within  the  tympanic  cavity,  this  region 
it<^clf  being  unaffected. 

If  the  car  is  inflated,  cither  by  means  of  the  Eustachian 
<nlhcter  or  by  the  Poht^er  method,  the  auscultation  tube  be* 
ioi;  employed  to  ]urni!;h  us  n-ith  information  concerning  the 
condition  o£  the  parts,  we  shalE  find  that  the  canal  is  opened 
irith  flSfficullyH  the  air  t»ither  nnt  entfritig  !  he  middle  ear  at  all 
^>T  *iii\y  after  sevt-ral  lUlempts  ;it  iiilUiion.     When  the  cathe- 
ter is  used,  the  6rsi  few  coinptc^^^ious  of  the  bnlti  result  in 
the  production  cif  a  har^h,  low-pitched,  rasping  sound,  which 
"Vfc  rccognixc  as  originating  in  the  vault  of  the  pharynx,  and 
«iot  depending  upon  the  entrance  oi  air  into  the  middle  car. 
This  is  caused  cither  bv  the  current  being  forced  through  the 
thick  viseid  secretion  with  which  the  parts  are  covered,  or 
fcy  iropinginc;  directly  upon  the  mucous  membrane  of  the 
pasi^ge,  which  from  theffdema  is  ihmwn  Into  irregular  folds 
and  deflects  the  current  of  ;iir  fnim  its  original  direction.    As 
inflaiioD  is  continued  these  pharyngeal  sounds  disap]>car,  and 
ihc  air  enters  the  Itdic,  cither  from  the  dislodgmcnt  of  ihc 
nmcus  or  from  the  displacement  0I  the  folds  in  the  mucous 
membrane  by  manipulation  of  the  catheter     Within  the  tube 
The  current  may  meet  an  obsttmciion,  either  from  an  agglu- 
tinadon  of  thcwidUof  :he  lube  or  from  the  lodgment  of  a 
mucous  plug  .it  the  isthmus.     Whrn  familiar  with  the  auiscuU 
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UtOTy  signs  we  rt^cogiii/c  that  the  sound  produced  by  tl 
insufflated  Atr  is  nearer  the  car,  and  is  of  a  less  faar&h  chanc^ 
tcr  th&n  when  the  obstruction  is  at  the  pharyogcal  orifice, 
while  the  sensation  of  the  sound  being  produced  close  to  our 
own  car  is  wanting-  At  last  we  recognize  the  entrance  oi  the 
current  into  tlie  tympanic  cavity,  the  quantity  of  air  entering 
being  at  fir^t  ^maH  and  the  sound  produced  by  its  passage 
being  coii&eqti<.-nt1y  liigh-pitchcd.  If  the  swelling  is  rxces- 
fiive,  the  entra]>cc  of  the  air  into  the  lyrnpanitm  is  irr<-giilar. 
instead  of  occurring  (rccly  with  each  compression  of  the  bulb. 
When  at  length  the  [umcn  has  been  sutTicicntly  cleared  to 
permit  the  free  entrance  of  the  current,  the  sudden  replace- 
ment of  the  drum  membrane  to  its  normal  position  is  recog- 
ni/ed  by  itie  exanuner  by  the  occurrence  of  n  s^harp.  almost 
metallic  click,  as  the  membrane  is  lorced  outw^ird* 

B.  functiortafE.rat/iinttium. — Upon  telling  ihe  hearing,  we 
find  rhr  |Hiwcr<il  ituilitwin  fnr  the  whimper  markedly  reduced  ; 
tests  with  the  acoiimeter  and  watch  will  also  show  reduction 
in  ihc  hc:4iing  pcjwcr,  although  to  a  rclaiively  less  degree 
than  to  the  voice.  The  lower  tore  limit  is  elevated,  in  the 
great  majority  of  cases  being  above  33  V,  D.,  and  sometimes 
two  octaves  higher  than  this.  The  upper  tone  limit  is  fre- 
quently reduced,  or  it  may  be  normal.  When  reduced,  the 
change  is  caused  by  pressure  upon  the  delicate  structures 
lying  in  the  lower  turn  of  the  cochlea.  The  bone  cnndncti'm 
isaugmcTUed  especially  f^r  the  low  note*  0/  the  scale,  Rinnr's 
experitnenl  being  negative  (or  the  lower  notes  and  a  reduced 
positive  rrstib.  being  found  as  we  ascend  the  musical  %calc. 
The  vibrating  tuning  fork,  placed  upon  the  vertex  or  upon 
the  forehead,  is  referred  to  the  poorer  ear  in  almost  aU  cases. 
These  reactions  may  be  considered  as  typical,  and  will  be 
found  ill  a  very  large  majority  of  instance*;.  Certain  condi- 
tions may  exist,  however,  which  will  modify  them,  to  which 
attention  should  be  given.  In  patients  over  fcjriy  years  of 
age  the  tuning  fork  may  not  be  latcrali/cd  to  the  side  most 
ftfTcctcd,  and  the  hone  conduction  may  not  be  incrcn&cd  in 
comparison  with  the  rorm;^l  standard.  A  similar  change  may 
be  found  upon  applying  Rinne's  tcstn  The  remarks  made  in 
the  chapter  on  Physiology  upon  the  diminution  of  bone  con- 
duction as  age  advances  explain  this  apparent  devjatjoti 
from  the  cinssical  reactions.  When  the  paiifnt  i*  SL-en  very 
early,  and  before  much  retraction  of  the  mcrabrana  lympant 
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present,  wr  may  UnA  f.hat  tlic  pAlimt  hrnm  the  tower  nnte« 
of  llic  scale  lairly  well,  while  at  ihc  same  time  bone  conduc* 
Ion  is  groitLy  ciiminished,  and  ibc  upper  tone  limit  loi>vcred. 
ITiis  is  prob.ibly  clue  to  a  slight  rarelnction  <^  the  air  wiihin 
the  tympanum,  which,  according  lo  ColiUer,  instead  0I  in^ 
B:r«asin^  labyrinthine  pressure,  reduces  it  It  may  also  dc- 
^ncnd  upon  the  particular  Kus^eeptibilitv  at  the  auditury  nerve 
Bto  mechanicai  irn'i^iion,  causing  a  condition  of  hy]>e^t%C^^^ja, 
^Brhtch  favors  the  perception  oJ  low  notes,  at  the  same  lime 
reducing  hone  conduction. 

These  variations,  while  apparently  coniusing.  in  no  way 
detract  irom  the  value  of  the  functional  examination,  as  they 
indicate  the  existence  o(  a  secondary  labyrinthine  condition. 
This  interference  with  the  perceptive  apparatus  is  perfectly 
amenable  10  any  treatment  which  will  remove  the  tympanic 
disturbance  tipon  which  it  depends,  and  its  recrignitlon  U  of 
importance  sifKe  it  shows,  ir  any  givrn  case,  a  particular  in- 
tolerance of  the  bbyrinth  to  cb.^nges  in  pressure. 
H       It  is  not  unreasonable  to  suppose  that  in  any  of  these  cases 
BdI  sudden  closure  of  the  Eust:icbian  tube  the  labyrinth  suffers 
a  certain  amount  oE  traumatism,  the  same  as  when  the  ear  i$ 
ciposed  to  the  influence  of  sudden  loud  sounds,  such  as  those 
produced  by  explosionit,  etc.    It  Is  a  well-known  fact  that 
Hiinder  these  condttlonf*  ;i  train  of  symptoms  is  found  which 
we  consider  characteristic  of   concussion   of    the   bbyrlnth. 
In  ihc  Nbtinc  tTi;inner,  the  ^nddcn  incTease  iif  hib^  riiiihine  |krt*s* 
Bfeurc  due  to  pressure  of  the  stapes  upon  the  perilymph  nnay 
BcBusc  a  condition  of  hypcracsllicsia  of  the  audiinrv  nerve,  and 
Bcha^lCe,  to  a  marked  degree,  the  reactions  found  on   func- 
Btlonal  examination.    When  this  occurs  the  case  is  one  of  Lal^* 
nnthine  di&case,  acute  in  character,  and  readily  amenable  to 
treaiment,  and  Is  due  to  the  sudden  and  ab>^>luie  ch»:ure  of 
the  Eustachian   tube.     Our   functional   cxamin:4Tion    reveals 
labyrinlhine  condition,  and  should  not  be  Cijndemncd  be- 
it  enables  u.'t  to  dtsti^]gui^h  a  ciimp]ii;ating^  bhyrinlhine 
leaion,  and  emphasizes  it  rather  more  thar  the  tubal  stenosis. 
|T)ie  clinical  history  and  appearance  o(  the  drum  membrane 
ill  render  an  error  in  diagnosis  excee<iingly  rare.     When 
»  auditory  nerve  is  in  a  condition  of  hyperscsthesia  the  per* 
rption  0*  low  tones  Is  well  preserved,  and  it  mav  happen 
lat  the  lower  tone  limit  i^  nut  elevated  to  ihc  degree  which 
re  ¥^hould  expect  in  find  in  sudden  closure  of  the  Eust:u:hian 
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tube.  Distressing  tinnitus  and  vertigo,  the  latter  being  cs|>e- 
rnlly  prone  to  occur  on  infialing  the  middle  car,  together 
with  a  lowering;  of  the  upper  tone  limit  before  iiiHation, 
render  the  diagnosis  sutficicnily  clear. 

Prognosis. — Eustachian  catarrh  is  ordinarily  one  of  the 
xiinple^r  alTecrion^oE  the  ear  which  il  falls  in  our  lot  tii  itit^et. 
The  oiilj-  fhinger  to  the  function  oJ  chc  orgiin  lies  in  the  tend* 
cricy  tu  a  recurrence  of  attacks  of  this  character,  Wc  have, 
then,  to  consider  not  only  the  outcome  of  the  attack  immedi- 
ately under  obscrvntion*  but  also  the  result  il  it  i&  allowed 
to  repeat  itscU  at  ^hort  intcr^'aK  An  attack  of  Eustachian 
catarrh  ordinarily  yields  to  treatment  in  from  Ave  to  four- 
teen days.  The  hearing  is  completely  restored  only  at  the 
end  iil  several  weeks,  but  H  by  complete  re&toratfoo  we  mean 
an  abMilutely  perfect  functional  condttinn  of  the  organ  in  ihc 
ordinary  acceptance  of  the  term,  the  patient  notices  nothing 
abnormal  about  the  ear.  cither  as  regards  the  integrity  of 
hearing  or  the  presence  ol  subjective  noises  after  a  lapse  oi 
five  to  fourteen  davs^  Adcr  an  individual  has  suffered  from 
several  attaclcB  of  this  affecliun  it  will  be  fnund  that  the  hear- 
ing  gradually  becomes  impaired,  each  exacerbation  reducing 
it  somewhat,  at  first  imperceptibly,  but  later  in  the  course  of 
the-  disease  to  a  degree  distinctly  recognizable  both  bv  the 
patient  and  by  those  with  whom  he  is  brought  in  contact 
in  his  d;iily  vtfcation.  This  is  caused  by  the  development 
within  the  tympanic  cavity  of  a  slowly  progressive  inflam- 
matory process,  dependent  upon  the  malposiltoit  of  the  con- 
tamed  parts  for  a  lonj:  period  ot  lime.  When  tlie  drum 
membrane  is  indrawn  at  Irequent  intervals  by  successive  at- 
tacks of  tubal  stenosis,  and  remains  in  this  position  for  a 
considerable  period,  it  becomes  stretched^  and  a^umes  an  ab- 
normal position  more  easily  than  does  the  niirnuil  mcm» 
branc.  The  tendon  of  the  tensor  tympanic  muscle  from  re- 
pealed relaxation  becomts  .shortened,  and  exerts  its  inHuettcc 
in  maintaining  the  irregularity  of  curvature  which  the  mem- 
brane has  assumed.  This  shortening  of  the  tendon  of  the 
tensor  causes  the  tip  o)  the  manubrium  to  press  upon  the 
internal  tympanic  walL  This  source  of  mechanicid  irritation 
gives  rise  to  an  inflammatory  process,  ultimately  resulting  in 
the  develnpmcoi  of  adhesions  in  other  pariv  of  the  tympanic 
cavity,  and  pn^ducing  a  chronic  taiarrh.il  utius  media.  Stan, 
ing  in  this  manner,  we  may  have  a  simple  hyperplastic  pro- 
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M  developed,  or  Uic  conrlirion  -v>  much  dreaded  hy  the 
olngbt  and  bily — sdcroMS  within  the  lympanic  cavity, 
hilc,  therefore,  n  simple  tubal  ca:ftrrh,  il  left  to  itscM.  will 
M  probability  disappear  at  the  end  of  a  cerloin  interval, 
we  should  never  lose  sight  of  the  danger  of  frctjuent  recur- 
rence, and  it  is  oor  duty  r»ol  only  to  relieve  the  tingle  attacl:, 
but  also  lo  direct  our  cfTorts  lovv'ard  prevcrtirg  a  repeiitiun. 

Treatment- — The  rre;il:tieni  of  llit  ;tlTectimi  will  einbnice 
measures  directed  to 
First,  the  acute  attack. 
Second,  prophylaxis^ 

Wticn  a  patient  suffers  from  the  disease  under  considera- 
on  our  first  efforts  are  to  relieve  the  Bubjcclive  noises,  the 
pairment  oi  hearing  and  the  leeting  ol  ditcomlorl  within 
ear,  of  which  he  complains.  This  fs  best  accomplished  by 
ing  ihe  drunt  menibiane  lo  its  nurm^l  posiiioit  by  ^inne 
I  oi  uif1;iri(m.  In  adults  there  is  no  ijiitMion  but  )hal 
the  employment  ol  the  Eustachian  catheter  is  the  most  effect- 
ive means  at  our  disposal.  In  children*  the  Eustachian  tube 
being  relatively  short  and  cat hctt:ri nation  being  ntlcnded  by 
considerable  difliculty,  resort  may  be  had  to  inflation  by  the 
PoUuer  method.  When  the  catheter  h  uscci  we  sh;dl  find,  as  a 
rule»th;i1  the  mucous  membrane  of  thenarcsand  nasopharynx 
intensely  tender,  owing  to  the  inllammatlon  in  this  region 
hich  h;i?i  caused  the  airnil  dixe';Lse-  To  ()vert:iiine  this  nnd 
render  the  process  of  catheterization  less  disagreeable  lo 
Ihe  patient,  a  tcn-pcr*cent  solution  of  cocaine  should  be  first 
sprayed  into  the  ant<^rior  nares.  the  anicsthc^io  btiing  com- 
pleted by  the  po^snge  of  a  cotton  tipped  probe  through  the 
nares,  the  cotton  havin^jf  been  saturated  with  cocaine  solu- 
tion. The  catheter  la  then  introduced  in  the  ordinary  man- 
ner, when,  by  comprr%sing  thi-  infi.inng  bulb  S'rvcral  times, 
the  membrane  is  replaced.  Care  should  be  exerdscJ  iu  per- 
forming this  manipid.iTion  to  compre-ss  the  bidb  getilly  at  first, 
as  suddenly  hlling  the  tympanic  cavity  with  air  at  this  period 
is  liable  to  c«iuse  intense  dizziness,  and  the  patient  may  even 
fall  in  a  dead  faint,  By  performing  the  inflation  slowly,  and 
dually  increasing  the  lorcc  until  the  tube  becomes  pcrme- 
Ic.  this  will  be  avoided.  If  the  patient  performs  the  act  of 
eu;1uiitton  at  ihe  moment  the  bulb  is  eompreftwed,  iht-  air  en- 
ters the  Ciivity  mi)re  lm^iIv-  The  relief  is  instantaneous  when 
e  malposition  of  the  membra[ic  is  corrected^  and  the  mental 
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dcprcssion  so  comtnon  to  thtrsc  patents  disappears  at  once. 
Alt  the  condition  will  undoubtedly  return  in  from  ibrce  to 
tivcnly-four  tiovint  after  the  lirst  iiifbtimi*  and  from  the  «iiddcn 
rcappcamncc  o)  th<;  symptoms  the  individual  may  consider 
himaclt  even  worse  than  before  ireatmenti  it  is  always  wdl 
to  call  Atiention  to  the  probability  of  this  recurrence.  It  is 
exceptional  thni  a  Mngic?  intlatinn  will  pennanendy  relieve 
the  condition  and  the  a.insrqnrnt  ^yinptotns-  Sometimes  the 
lube-  i*  so  li^lillv  i-losed  that  ihr  air  eiUerH  the  iniiidle  ear 
only  after  repeated  attempts  at  inllation.  When  this  15  the 
case  the  auscultation  tube  usually  reveals  the  cause.  This 
may  be  an  ccdema  of  the  tubal  walls,  but  more  frequently  ia 
the  lodgment  o£  a  plug  of  thick  mucus  in  the  tubal  orilice. 
which  completely  prevents  the  entrance  of  ain  This  ob- 
struction may  be  removed  by  wiping  the  tubal  mouth  wiih 
a  pled^t  of  cotton,  ttie  extremity  of  the  cotton  carrier  be- 
ing curved  like  the  Eustachian  catheter-  After  this  has  been 
done  InfliiU'cm  become*^  a  very  simple  matter-  The  drum 
membrjine  being  replaced,  our  next  efforts  should  be  directed 
to  the  abnormal  condition  within  the  tube.  The  site  of  the 
greatest  <tdcma  is  usually  the  pharyngeal  orifice,  a  part  easily 
accessible  to  instruments  introduced  throu^^h  the  lower  mea- 
tus of  the  nose.  To  control  this  cedema  an  as^tringent  should 
l>e  apjilied  in  the  titbiil  mctuth  by  meanis  of  a  pledget  of 
cotton,  tbr  cotton  lioUif  r  bring  bent  in  the  form  of  the  Eus- 
tachian catheter.  None  ts  better  ihaii  a  *if)iuticm  i»f  nitrate  oi 
silver  varying  in  strength  fnjm  ten  to  thirty  grains  to  the 
ounce.  The  degree  of  conccnlration  suited  to  any  particular 
case  can  be  learned  only  by  experiment,  but  in  general  the 
more  :tente  the  process  the  stronger  the  solution  to  be  used- 
Concerning  the  application  of  vapors  to  the  Eustachian  tube, 
I  do  not  believe  this  procedure  to  be  wise  in  the  early  stagei, 
a«  fheir  action  usually  inc:rc;is<f*i  ridhcr  than  diminishes  the 
local  congestion.  The  application  of  astringents  seems  not 
only  more  rational,  but,  clinically,  is  followed  by  better  re- 
suUsh  The  operation  ol  inflation  and  topical  applicatiomi  to 
the  pharyngeal  orihcc  oi  the  tube  should  be  repeated  at  firet 
daily,  and  later, as  improvement  becomes  more  marked,  the  in- 
terval should  be  prolonged  to  several  days,  until  complete  res- 
toration both  nf  physical  condition  and  of  function  takes  place. 
In  some  cases  it  will  be  impo^ible  to  open  the  Eustachian 
tube  by  any  method  of  inflation,     f^ere  resort  mu^t  be  h^d  to 
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the  Eustachian  bougie.  T  am  in  ihe  1id1>il  of  lining  for  thifi 
either  the  bougie  caUicler  (shown  in  Fit^  93J.  ihc  diUiaiion  bc- 
in^  cITcctccI  hy  meoiis  of  ar  f>iivc-ti]jpctl  metal  bougie  paased 
through  !hc  rings  upon  the  back  of  the  calbcicr,  or.  in  the  :ib 
Bcnce  of  this,  the  orfliiiary  l*usuclnan  catheter,  through  which 
a  piece  of  No.  5  piano  wire  is  passed.     The  cxtremiiy  pro- 
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Fig.  93.— Authoi't  t>ougke  caihetef  for  Eu«Aehiua  Kvhe 


tniding:  from  the  catheter  is  roughened  slightly  with  scissors 
and  armed  with  a  pledget  of  cotton,  care  being  taken  to  wind 
this  so  firmly  that  n  can  not  he  displaced.  The  wire  is  then 
druwTi  into  the  catheter  so  ihat  the  cotton-tipped  end  alone 
protn»lrs.  Rt-:n<-inhpriiig  thai  tlr*r  dranif*tt?r  of  the  F.nM;Hchiati 
tube  varies  From  three  <]tiancr*i  of  a  niillinieUe  tn  Iwn  milli- 
ineircs,  the  size  o!  this  cotton  plcilKct  should  certainlv  not  ex* 
cecd  the  lasi-nonicd  cliincn^ion,  Aitd  when  used  for  the  hrst 
time  it  is  well  to  make  il  cousi^lembh  .'nmaller  than  this.  The 
oppoiiie  end  uf  the  wire  is  bent  at  a  right  angle  at  a  point  one 
inch  and  a  half  fR*ni  the  outer  fimncUshaped  exireniily  of  the 
catheter.  This,  ibrn,  enables  ns  to  e^cimaif  the  di^'lanre  tlial 
the  l>ougjc  lias  passed  into  ihe  tube  at  any  linic.  The  Iwngic 
catheter  or  the  ordinary  Eustachian  c^ithcter  armed  in  this 
way  is  introdticed  in  precifiely  the  same  manner  as  in  per- 
fornitng  tite  o^)eration  of  iudalion,  after  which  Hie  catheter  k 
finnly  lixe^l  ni  position  by  the  fingers,  ard  the  piano  wire  is 
made  ^Inwly  To  ;idv*ince  in  the  ilireLtion  of  the  Ku*lachian 
lube,  ihe  patient  being  rec|ueMcd  to  swallow  at  frequent  in* 
tervsis,  both  to  relax  the  faucial  musclcn  and  to  increase  as 
iich  as  possible  the  diameter  of  the  canal,  After  the  instni- 
nt  has  pai-^ed  about  ;lii  inch  beyond  the  pharyngeal  orifice 
it  will  ap|«irently  nwret  an  ohj^iniction  which  wnll  be  recog- 
ni/eil  ii^  the  iMlinnts  of  the  canal,  the  region  at  which  the 
himcn  is  nomially  leas  ib.in  in  either  lotaiions;  aside  from  this 
«iy  obstruction  encountered  cimstitutes  a  palholopcal  eondi- 
liofl.  In  passing  the  instrument  hcyrmd  such  an  ot>struction 
ihe  greatest  gentleness  miwi  be  employed,  lest  the  mucous 
meinlirane  <rf  the  canal  be  wonnckd  and  decidedly  uncomfort- 
able symptoms  »upenene.     Most  fretpicntly  in  tubal  catarrh 
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ilic  obslruclion  is  confined  lo  llic  cartilaginous  portion  of  the 
lutjc,  the  osseous  *cs:nicnl  remaining  free.  Th€  use  of  the 
cottcjn  plecl^ei  as  s,  dilator  has  a  twofold  advantage.  In  the 
first  pliice,  the  mcta!  pans  uf  xhe  apparatus  may  be  stcrilked 
in  boiling  uritrr.  umi  if  tlie  jjlrilf^cl  is  fonneil  of  *1frili/fd  -. 

cotton  ii  is  impossible  to  intnxkicc  any  pathogenic  bactcna  '^ 

during  ihc  (ipcirHioii.    A  pledget  of  colton  lightlv  t^^i5tcd  in  J 

this  nmnncr  increases  in  volume  when  nioistcned.     If,  iherc-  -% 

fore,  an  ohstrnciion  is  met  wiih.  and  the  initmment.  after  en-  -^ 

g:i^ng  it.  is  allowed  to  remain  for  a  thtirt  tiniCt  considerable  ^ 

dilating  force  is  cxcrird  by  the  absorption  of  moi'ttnrr,  and  J 

a  twofoM  a(b'<int:ige  g;iined-     Ci>ticernin>;  ihr  danger  of  ihc  "^ 

jjlpflgcE  nf  cotton  becaniitt^  ilctache<l  in  the  lumen  of  the  ttdic, 
it  can  only  be  said  that  this  has  never  occtirrCfb  and  if  ordinary 
care  is  used  in  the  preparation  of  the  nppnralns  no  such  acci- 
dent can  follow.  The  necessity  of  thoronghly  boiling  the  in- 
fiiniment  immediately  before  tising  it  r«m  not  be  tixj  stTong^r 
empba^ii^ed. 

Where  the  lining  niemhtane  resists  these  efforts  the  appli- 
cation of  astringents  to  the  mucons  mcml>nine  hej-ond  the  ori- 
fice is  indicated.  These  may  he  made  by  tnoislrning  the  cotton 
pledget  previous  lo  its  imrodnction  with  a  solnlum  of  nitrate 
of  silver  of  vanotis  strengths,  Ijeginning  with  a  weak  i:o1iition» 
ahoni  ^\e  lo  ttn  gTain*^  to  ihc  onnce.  and  gradnally  increasing 
the  strength  until  the  desircti  result  is  obtained.  Under  no 
condition  should  inflation  be  practieed  immediatelv  after  the 
introdnclion  of  si  bougie,  since  a  slight  abrasion  of  the  mucous 
niemhrane  may  fnmish  an  avenue  of  entrance  tu  the  air  and 
submncoits  cmphyseitia  may  result. 

When  Ihc  cimdilimk  fails  to  inprnvc  at  the  end  of  ten  days, 
stimulating  applications  in  the  form  of  vapors  may  be  cm- 
ployed  with  advantage,  'ITic  object  of  such  applications  is 
temporarily  to  inerea^fe  local  hypenemia,  and,  by  means  of  tluit 
increa,4ed  blood  supply,  to  restore  the  tore  of  the  parts  ami 
cau^e  them  to  resume  their  normal  condition.  It  makes  but 
little  difTereiite  what  v^poT  is  employed,  so  long  as  i\c  bear 
in  minil  the  object  to  he  attained.  Any  preparation  wbieh  is 
a  local  stimulant  and  vaporizes  at  the  ordinary-  temperature 
may  be  used.  Tincture  of  benzoin,  oil  of  cncalyptiis,  menthol, 
iodine,  camphor,  an<l  various  aromatic  oils  may  all  be  usc<l 
with  success;  the  vapor  of  alcohol,  of  ether,  or  of  chloroform 
is  alsii  efHcjicious-    The  best  method  of  exhibition  is  bv  mcan^ 
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i«aiTUll  Is  Alf^  wirh  Mop^ock.  >ii<1  piilirr 
dr  or  nifdIcAtri]  vtpuf  cikii  tie  iiiiiiinAit>l  U 
will  !>>  lutiiiiii;  ihik.  Wht^ii  llie  iIhiiu^-^licw 
livi  in  ihc  Iqdg  m*  of  Ihc  infUtinc  tube,  air 
aIocv  pu«H  thraiuli  the  «aih«lcr ;  vh«ii  it  li 
lumod  lit  rlffht  Nnglcato  thU,  medicNi«d  vapor 
i«  liuartlktetl. 


lirvice  l>y  uhii'Ii  [he  iriirrtnt  tit  ;\'\t  an  \H  way  I0  the 
tyaipanuni  is  madt  lo  [jass  over  the  volalilc  substance,  ihiia 
Incoming  chargi^d  with  a  certain  amount  of  the  volatile  pnii- 
dpk.  Either  Roosn's  ot 
Lucas's  bulh*  or  the  bot- 
tle ilcvisc<J  by  Dayion, 
or  tikc  insinimcni  of  the 
author  (Fiif.  94).  may 
be  tmployeiJ.  iicconimg 
to  the  choke  of  the 
operator. 

If  the  author"*  ap- 
par^ltks  ii  emplnyeO.  it 
i5  weU,  inMead  uf  dWtw^i^ 
the  rocrvoir  with  the 
fluid,  to  place  a  little  col 
ton  ^turated  tvith  the 
preparation  lo  be  tised 
within    Ihis,    as    in    the 

event  of  the  accidental  hri:akiit]C  of  the  reservoir  by  a  stiddcn 
mdion  cif  the  pAtient  110  d.imaj^t:  1*  dintc  to  the  garments 
dther  o(  the  patient  or  of  the  physician. 

My  owTi  preference  when  vapors  arc  employed  w  first  10 
clear  the  t«hc  as  perfectly  as  possible  by  intlaiing  with  arr  :ilone, 
after  ivhich  the  intUtion  is  cntiiinued  with  the  medicated  air. 
Tlie  streiij^th  i>f  ihcr  jippllcation  varies  witfi  the  nature  of  the 
»ubMancc  and  ynih  the  condition  of  the  piirts.  Tlie  menthol 
and  camphor  may  Ijc  used  m  alcoholic  soltition  in  the  strenRth 
of  one  dracliTTi  of  each  to  the  ounce  of  alcohol,  or  the  iolvent 
may  be  tincture  of  Iodine,  if  llie  stimiilntint;  effect  of  the  iofline 
teeiiis  itiilii'aied.  Tlietvthtrr  dm^s  uiotiiitmed  shonld  be  UNcd  in 
ibc  naine  rebtive  prtiporlion^  A  third  li>cal  stinudant  of  con- 
»derul>]c  vahic  i^  a  mixttire  of  the  oil  of  eiicalyi>tiis  and  pine- 
needle  oil  in  C(|nBl  pro|>ortions.  Od  of  cloves  may  be  n-*ed  in 
ttref^h  of  half  a  dmchm  lo  the  oimce  of  alcohol.  When  io^line 
K  used,  the  officinal  tinctnre  is  t!»e  preparation  best  suited  ftir 
the  purpose-  Ether  aiul  ch]orc>ft*rm  %boidd  be  used  in  excec<l- 
mgty  Miuit}  ipiaiilitieK,  »%  they  are  extrenirly  irritating,  tnd 
tlieir  ii^e  ts  attended  by  considerable  fliscomfort. 

Tlic  advantages  of  inHaiing  tirst  with  air  and  snbsecpieiitly 
with  a  mc<ticnled  vapor,  instead  of  using  ilic  medicated  ;iir  from 
llie  fira,  lie  in  Uie  fact  that  by  this  means  very  little  of  the  medi- 
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cMc<\  air  is  brought  in  ffjttlact  with  llie  itjucoh*  ni«mTfr:nie  of 
ilic  nose  JiTul  mjst'-plmijnx,  ami  locsl  irnlation  licrc  is  rctlutcd 
10  a  minimum.  When  medicated  vapors  are  iiacd  ihc  catheter 
is  always  the  iostrumcm  to  be  employed  lor  their  inlrcwhiction 
if  this  i*  possible.  Occasionally,  however,  wc  mav-  l>^  obliged 
on  to  the  Polit:cer  method  of  inflation;  but  if  possible  this 
M  he  avniiled. 

Umlcr  prn]>liylactic  measures  must  be  irdwietl  attetiticni 
to  the  mucous  mcmbrJinc  lining  the  na^I  pas<^ge5  aii<S  the 
pbanngcal  apace,  Inqviiry  into  ibc  iii&toi>'  of  tlicsc  cases  shows 
that  the  patients  are  subject  to  frequent  "colds  in  the  head  or 
throat."  If  any  deparmre  from  the  normal  condition  is  pres- 
ent in  iliese  rt'giciu'*  it  -iluinld  he  de;iU  rtiih  nulically.  The 
remnval  of  cnUrgcd  fanciFil  -iml  pharyngc;d  toLulU.  the  rcdiic- 
ifon  of  ;i  hypcnrppbic  process  xvilhin  the  nare*>  either  by 
chromic  acid,  the  gahano'Cinitcr>\  or  any  other  Bptnx>pnalc 
measure,  and  the  actual  removal  of  any  ohsinictivc  deformity 
of  the  septum  or  of  an  extensive  hyperirophy  of  turbinated 
Ijoflies  whkh  has  failed  lo  respond  to  !ess  radical  measures,  will 
he  nece.<i»ary  in  order  io  prevent  rcpe;^tu<l  .ittaclcit  of  similar 
nainrc-  When  no  devi;itton  frtim  the  normal  slamUnl  exi?tt} 
afiitie  from  tlic  condition  dependent  iipoti  the  nciitc  attack,  the 
geneni)  hygiene  of  Ihc  patient  must  he  investigated,  The  *Iaily 
use  c\i  The  cold  b^»ih.  preferably  of  the  plimge  hath,  is  e^^cntial; 
bill  if  ibis  for  any  reason  is  caturd-imliL^ilcd,  ihc  cold  s|>onge 
bath  may  he  subsliliUed.  The  use  of  all-wool  undernvcar  and 
a  regulation  of  the  habits  of  life  will  ordinarily  enable  us  to 
prevent  successive  attacks. 

Ordinarily  tlie  local  treatment  occnpies  the  moftt  p^o^l^■ 
nent  pos;irinTi  in  the  tnind  of  the  physician;  hnt  it  can  rifrt  be 
too  *lr*ingly  urged  ih;ii  careful  attention  to  ibe  hygienic  sur- 
roundings of  the  patient  arc  of  quite  as  much,  and  frcquenll} 
of  more,  importance  than  the  cmploymetic  of  the  topical  ap- 
plications. 
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CHAPTER    XVIIh 

rUBO-TVMPAXIC    COSGESTION.— ACUTii    TfBOTYMrANlTIS. — 
TVDO-TYMPANIC   CATARftll. 


1\  lM»  concJiiion.  in  addition  to  the  cliaiip;c«  already  men* 
iioncd  as  occiirrinjj  in  tlie  Eii^^taL-biiin  tulit.  thrre  is  i>r*fseiit  a 
ct)ii|^5tion  of  llic  imiams  itirtribnuic  llnitLg  tVtc  miiUllc  isir, 
dciHrnflcni  upon  the  ptiyr^ic^il  thangcs  wliich  the  tubal  occlu- 
Ai*>ii  caiif^es  niihtT  than  u\>on  nny  actual  jiiHammalory  process 
^rithin  ihe  tympanum, 

Etiology- — The  sane  concliiioiis  which  produce  a  tubal 
orarrh  iiuv  ciiont  llie  allfcction  nrnlcr  ivmsi<terjluKj.  The  tfxaci 
con<tilion  which  results  in  any  imiivijual  case  dqictuls  both 
upon  the  activity  of  the  exciting  cansc  and  upon  conditions 
ntthir  the  tympanum  pccnUar  to  the  particular  case.  If  the 
lympanie  vessels  arc  wantinjc  in  tone  from  sonic  sy^tcmii:  con- 
dition, or  have  been  in  a  state  cjf  eTisjorg^^menl  for  a  consi-lerahle 
periixl  Uiyin  local  cause*,  iht'  Muhlcn  occlusion  of  ihe  nibal 
Uimcn  will  cfT^'cl  L'rnain  ch;ingcs  wichin  ihr  miildle  ear  recog- 
nixahlc  upon  physical  examinalion.  and  active  in  ihc  produc- 
tion of  certain  subjective  symptoms.  The  exciting  causes  of 
ihc  attack  arc  usually  the  same  as  those  of  simple  tubal  catarrh^ 
ami  tht-ir  repetition  here  i*  Mnnccttiary, 

PatholOEcy. — ^^'*^  "''^}'  ^^^^  within  the  tympanum  a  ximpte 
engorgement  oi  the  vessel:*  iiupplying  the  mucous  mrmhiTinf. 
kading  to  a  general  hyjjcra^iiia  of  the  inner  tympanic  w^ll 
and,  to  A  lesser  extent,  of  the  drhni  mcmVuanc  itself,  this  being 
foost  marked  aTonj^  the  course  of  the  vascular  plexus.  This 
eoHKeition  mny  result  in  two  eorditiont — either  one  of  Iiyper- 
•ecTction  with  the  accumulation  of  muais  wiihiri  the  tympanic 
cavity,  or  in  a  nmple  serons  exiirlaiion  due  to  the  tenuity  of 
the  vessel  wal!*i.  Tlu?<  cnudilion  of  ihr  vessels  is  iisnaTly  of  con- 
slitutioiul  origin  and  is  run  uncommon  in  those  affected  with 
a  ffouty  diathesb  or  with  chronic  cardiac,  hepatic,  or  renal  dif- 
eai«.     In  the  membrana  lympani  this  venous  congestion  is 
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trviikiiccd  by  an  increased  anioimt  of  blcK>d  within  the  vcitUp 
As  the  vastuhr  network  is  most  rich  in  the  upper  and  pos- 
terior segment  clo*e  lo  the  periphery  and  alon^  the  manubrium 
mallei*  th<;se  localities  show,  upon  inspeeiion,  deviations  from 
ihe  normal  color.  It  is  true  iliat  stasia  is  the  first  stygc  of  ^xiy 
inilannTiation.  but  I  be  disease  under  consideration  doc*  not  n^u* 
ally  progress  further  than  this  first  stage.  The  reduplications 
of  tnueous  membrane  in  the  upper  part  of  the  cavity  may  also 
be  involved,  the  effused  serum  draining  into  the  atrium  or 
hulging  the  upper  pan  of  the  membrane.  Sometimes  this 
Imlgiiig  may  he  so  great  as  to  threaten  spomatieoits  rnpturc, 
and  it  is  then  the  iluty  of  the  surgeon  to  evacuate  the  fluid  by 
incision  before  this  nipturc  takes  place-  In  cases  of  Inbo-tym- 
panic  congestion,  the  Huid  thus  evacuated  will  be  found  to  be 
entirely  free  from  bacteria. 

Symptomatology.— The  symptoms  already  emimeraied  tin- 
(Irr  lubal  oaiRrrb  undergo  sligfit  modjficahcns  nlicn  ibe  cavitj 
of  the  miiidlc  ear  is  hivolvefb  Instead  of  the  "  stufTy  "  feeling 
so  characteristic  of  Eustachian  occlusion,  these  patients  fre- 
quently complain  of  distinct  pair  in  the  ears,  whde  the  feeling 
of  heaviness  and  numbness  about  the  head  is  less  marked.  Pain 
is  panicularly  well  marked  when  the  vault  of  the  cavity  is 
iiivoIvetU  The  impainneni  of  bearing  is  usually  not  as  sudden. 
nor  is  it  as  proiionnced  a5  In  simple  occlusion  of  the  tubc. 
This  may  perhaps  he  explained  upon  the  theory"  that  the  ^liglil 
swelling  of  the  meinlirana  tympani  renders  its  dis^placement 
by  atmosplieric  pressure  less  easy,  anil  consequently  the  o*w- 
cles  are  not  rrnwilril  t*>g<*tht*r  av  firmly  as  when  no  «ilmacle 
i«  offered  lo  the  displacement  of  the  drum  memhranc.  Tinni- 
tus is  present,  and  may  be  distressing;  it  is  prone  lo  he  indu- 
cnced  by  the  position  of  the  patient,  and  is  most  eompbincd  of 
when  the  horizontal  position  is  assumed,  as  this  posttire  in- 
creases the  vascular  engorgement.  When  there  h  tluid  within 
the  mid*lle  ear  the  ^lUlTtTer  frequently  ctinqibim  of  grcai  varia- 
tions in  hearing  acconling  to  the  portion  of  the  head.  When 
silting  quietly  he  may  iic  conscious  of  a  slight  impairmcni.  hut 
if  the  head  is  sud<lenly  bent  backward  this  impairment  becomes 
marked,  disappearing  again  when  the  erect  position  it  resumed. 
Tbr  rr;iNon  i'*  (liar  the  effused  fluid  is  capable  of  a  certain 
nmoiULt  of  motion  within  the  middle  I'liw  and  when  the  head  is 
bent  backward  flows  to  the  post ero-infc  nor  pan  of  the  cavity, 
covering  the  round  and  ov&l  windows  and  inier|H>sing  an  ob< 
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10  ihc  entrance  of  sound  waves,  O^sirR  to  the  present* 
tf  flnid  within  ihe  lymi^aniim.  verclf^o  is  noi  an  uncommon 
iiytn|itom  ni  i\iv^e  cases.  The  vertif^iiunis  uua^ks  aie  tiMial^y 
inrlikcecl  hy  Mich  iTi^ii^cs  in  ihc  ikf^IIioii  uf  the  head  n%  \\i1l 
cause  ihc  lUiid  tti  How  l>ncW  over  iht  regions  of  the  oval  ami 
round  nindow«H  With  ihc  hwHi  in  the  erect  position,  the 
patiert  will  noi  suffer  with  the  vcriigo.  When,  however,  the 
head  is  ihroM-n  backward  or  10  one  *idc.  the  dizziness  may  he 
\exy  scvcre- 

Anotl^er  qnilc  characteristic  symptom  is  the  occnrreacc  of 
A  hnbbhn^  or  ^nAi^pir];  .sound  when  the  patient  hlow^  the  nu^e 
forcil)ly,  or  ^ometimc)^  during  the  act  of  depiutitioti.  Dnnnjif 
the  performance  of  these  acts  the  mhal  ohstmciion  niomen- 
;arily  hecnmes  less  complete,  and  the  cnrrcnt  of  air  enienng  tlie 
tym|)anuni  passes  throii^ih  the  lluid  and  gives  rise  to  the  soundn 

Autophoiiy  is  also  freqiicnily  tumplained  of,  while  sub- 
jectit-e  noise*  mnr  var>'  ctmitderahly  according  to  the  posi- 
tion of  the  bead,  being  viiunlly  more  severe  in  the  recumbent 
|fOfition.  A  condition  of  hii)er.r!Hhe4ia  of  the  auditory^  nerve 
may  occin*  in  these  case*,  canning  certain  sotindv  lo  be  painfnb 
The  sounds  producinK  ^  painful  impression  are  high-pitched, 
hut  ordimuily  noi  tho^e  of  the  hi)E^hest  pitch,  nince  the  occlu- 
sion of  the  niche  of  the  round  window  hy  the  ilui<l  lowers 
the  njjper  tone  hmit  of  fiound  petveptioii  considerably. 

When  the  car  has  been  inrlaied  by  the  patient  bimKelf, 
either  accidenially  or  by  dcsJRn,  ihc  bearing  tniriedUiely  im* 
proves  to  a  surprisinj^  lUx^'f-  w  hile  the  icUogniOc  change  may 
l>c  eijiially  sudden  after  the  act  of  de^hilition. 

DiflfifnosiS. — A.  PAysical  Hx-amtttatton. — TIic  inspection  of 
the  pani;  hy  menn*  oi  reflected  b(;ht  \\-\\l  reveitl  ;ippcarances 
U'hich  vary  considerably  in  the  different  causes  according  to 
ihc  actual  conditions  present.  The  distinctive  feature,  a*  con* 
imsTvfd  Willi  a  ^tTTipk'  tubal  sicmjsis,  lies  tti  the  fact  that  the 
dnmi  nienihnme  or  lh<-  inlernal  tympanic  w;ill  shows  evidences 
of  circulatory  chan^i^es,  which  are  aS^chI  when  tfie  lube  alone 
is  atTecteii  The  i>nj:ition  of  the  clrum  mcmbraiie  i^  usually 
that  of  mo<!eratc  retraction,  the  extent  of  this  ih»i  being  as 
gnrat  a*  when  the  tube  alone  is  afTecied.  The  mnnhrana  tym- 
paiii  varies  sli^^Iitly  from  the  normal  color:  instead  nf  being 
pearly  while,  it  is  cba:i^cd  In  cither  a  dull  while  ibrougbout. 
or  it  19  of  a  ti^ht  pinkishwhite  tinge.  At  the  pcriphco'  ^nd 
aloni;  the  handleof  the  malleus  Utechanf^e  of  color  i»  decidedly 
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more  marlcetl  an<7  is  of  a  (liill-rpftjIUh  fi'iip,  Th<»sp  diang^flff 
tcAoi  aloiig  ihc  manubrium  and  at  ilic  pcnphcr>  do  not  indicate 
a  tnic  in^iinr:iatory  condiiion,  but  a  venous  congcsuon  sim- 
ply, with  :i  coiistfqiiL'iil  prominence  of  Ihc  veins  focmiiifi;  the 
maiuthria!  ;ith!  periijhtiral  plexus.  This  dull-re JdisJi  cijlor  b 
sometimes  very  ^inmijntffit  ;4h(ive  Mie  Hiorx  i>nx-e*s  iron*  tlie 
rongr^tion  uithiii  fhc  [ynijwitnir  v-^^iill  and  i"*  miHc^iIivr  «if  ll» 
possibility  of  the  process,  progressing  to  suppiiraiior.  The 
pinkish  tinge  of  the  entire  membrane  whkh  we  sometimes  ob- 
serve i&  due  noi  to  diaiififes  in  ibe  nictnbrana  tympoiu  ilsdf, 
but  to  conf;e«iion  of  the  inienial  tympanii;  wall  The  rays  of 
li^dit  p;u-H  lltmtif^h  Hie  meinlinjna  lynipaiii  :iiu1  ilhnnirTate  tTie 
iiilenuil  w;ill  *»f  ibc  nncldlr  <-:ir,  ivbtch  is  in  ilicsc  cusfs  c<in*ider» 
ably  rctldcncd.  This  colored  background  gives  to  the  nicm- 
hmna  tynipari  the  pinkish  tinge  described,  but  the  ehangc  in 
color  depends  upon  corgesiion  vviliiin  ibc  cavity  rallicr  than 
upoo  any  chanf^es  witliin  the  membrana  lympani  mclf  adde 
fruiTi  ih<»*e  already  metiiioned  uh  ocenrrin^  in  the  vem>i:s  jtlexus 
uf  llie  ntcmbr;nif. 

The  malleus  handle  appcara  foreshortened  according  to  the 
degree  of  colhpsc,  but  seldom  to  the  extent  seen  in  simple 
Eustachian  oeclnsion;  the  anterior  and  imsterior  fcdd*  arc  mo«r 
prominent  iban  normal:  from  »ia:Lift  the  membrane  may  appear 
ihifker  than  nor!ti;d,  :iti<7  iv^y  panially  Icwe  tl*  liisire.  On 
;ir('ouiit  tit  ihe  disjiUircnu-ni.  The  light  r^-flev  is  rli^ngeil  holh 
in  position  and  sliape.  and  may  be  ntuliiplc.  These  changes 
arc  recogni/.cd  ordinarily  ivhen  no  elTu^ion  bas  taken  place 
within  the  tympanic  cavity.  If.  owiiifi:  to  the  abnormal  full* 
ness  of  the  vessels,  a  certain  amount  of  tranftudation  has  taken 
place  ivitliin  ilit  tympaninn,  the  degree  of  ilepre<*i«n  \%  wn 
apt  to  hr  :i\  iti;irUe<l-  Tniteiiil  i>f  ibi*,  a  rltkse  iTivi)et'iinn  ^"ill  R'*- 
veal  the  mcmbrana  lympani.  presenting  in  its  inferior  segment 
a  slighily  yellowish  colon  the  bistre  of  the  membrane  bcinp 
diminished,  whde  ihe  flensny  is  mcrcased.  Thii  dulJ  look  I* 
wanting  in  the  upper  part  of  the  membrane,  the  illiiminattng 
rays  penelraring  tt  and  r4?v<?aliny  nicire  nr  k"«  diKtint'tly  the 
condition  of  [hir  inner  i^mpiinii"  wall;  and  if  tin."  rncmliTPina  tv-m- 
pani  is  thin,  fretjucntly  enabling  the  observer  to  recognize  the 
long  process  of  the  incus  on  the  posterior  cn;s  of  the  :4iapcs 
{Fig.  9=;),  The  appcamrcc  is  due  to  a  collection  of  rlui<l  in  ihe 
linver  pari  of  ihc  t>inpanic  cavity,  the  resvilt  of  serous  tranta- 
daiion.     Noi  infrequemly  we  observe  ilie  line  of  Jeftiarcation 
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between  llic  ui>per  and  lower  areas  a*  hharp  antl  disuncl.  a]> 
ficaring  as  a  tine  line  wliicli  travenc-s  xUc  nienibnina  lyinpani 
Iraiisverscly  (sec  colored  plale^J,  Tliis  line  nmrUs  tbc  Icvd  of 
lh«  Hiiid  fn  ihc  tympanic  caviiy,  and  may  be  misuiken  for  a 
1t:;ir  itriTcliing  acro^^  tlu-  ^itrluce  of  the  <lriini  iiii*mIjrano,  By 
lillin^  ihc-  Uviu]  ni  iIk'  |i'ilicnt  fnru^nl  i>r  liai.kn;tril  il  is  oflcn 
possible  to  obscr\x  change*  in  the  direction  of  llie  lluid  Hue. 
H  the  patient  practices  anto-intlation,  the  current  of  air  wpon 
cnlering  the  tympanic  cavity  will  buhhic  tip  throngh  the  con- 
laiiMcI  fluid,  and  npou  inspection  ilic^e  bul>hlcs  art*  visible  (Fig. 
»);  tlioy  chan^'e  ilitir  pt».Jiion  ivIuti  ihc  patient  swallows  or 
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forces  more  air  into  ttie  t>inpanic  cavity.  Nfiturally  their  prcs- 
efice  IK  an  unc|Li  est  tor  Able  e^idel1ce  of  tluidn  In  cahcs  where 
the  drum  mcmhnnc  lia^  ticen  ttiickcned  from  preceiting  iii^aTU' 
lioti  11  may  he  so  dense  as  to  prevent  the  recogiiitiuii  of  thr^e 
air  bubbles  u|H>n  ucular  i[is|TCciioit.  In  such  instances  several 
bri^bt  |x>ints  of  liyht  arc  often  seen  upon  ihcsurfacc  of  the 
membrane  helow  the  level  of  the  Hiiid.  These  multi|>le  rcdcxes 
arc  imiicative  of  the  p^e^tJlee  of  flnid,  allinnjKb  ihey  must  not 
be  relied  upon  :i*  ;ihsohnely  chan*cteriwlic  of  thi*  conililion. 
tnflaiion  with  the  catheter  or  by  Politrrr's  method  will  reveul, 
through  the  diagnosis  tube,  (be  L'liaraci eristic  bnbbliiig  a%  soon 

the  air  enters  the  middle  ear.  When  scrum  alone  is  present 
ralc5|>rodiiced  by  the  burstinK  ^^  the  Imhblcs  will  be  sharp 

d  hifih  pitched;  i\hen  a  certain  ;imoiint  of  imicn!)  is  mixed 
ttitb  the  *cnim.  ihc  *ouiid  will  be  of  lower  pitch  and  of  less 

ensiiy  and  the  evplosive  sound*;  wiTI  folh.nv  each  oiher  m  lew 
reipieni  inlervaK  'Hie  absen^L'  nf  rales  upon  auscultnlioii  can 
nui  be  lakcn  as  a  positive  evidence  that  no  fluid  is  present  in 

c  miildle  ear.    A  small  amount  of  effusion  may  lie  enlirely 

t  of  llie  air  curreni  and  j-ive  no  sipn  of  its  presence,  Apain, 
Jliitd  may  be  inciipsulated  in  a  fold  of  the  nincons  memhnuie, 

I  thiK  be  nruilTectefl  by  the  ojteraM'on  of  itdljilioii. 
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B.  Fuiutiamjl  Exami»athn. — Ujxm  examining  x)w  patient 
with  rpfcrcHCP  tn  iIr'  powTi"  of  audition  wc  shall  fmd  ili^l^^- 
ishcd  air  conduciion,  both  for  sharp  sotincis — such  a*  the  watch 
and  acou me: errand  for  the  conversational  voice  and  whispered 
speech,  the  defect  for  the  voca]  somuls  bctrg  rclutivt-ly  more 
marked  than  for  isolated  sharp  sounds.  The  timing  fork  uHIl 
show  an  elevation  of  the  lower  tone  limit,  while  the  Chiton 
\v[nMlr  iiittiaLtc^  ;i  rcitLKtvjii  of  the  u])[}Ct  lone  hniit.  This 
latter  will  be  norc  marked  when  Hiiid  is  present  and  occupies 
such  a  position  ns  to  cover  the  ronnd  and  oval  windows.  The 
vibratinp  tuning  fork,  placed  upon  the  forehead,  is  usually  lalcr- 
alized  to  ihe  more  afTected  side  in  cases  of  bilaieral  disease,  or 
ln\\jiid  ihe  ;dT<?L-ied  side  when  ordy  one  ear  is  involved.  AI»o- 
lute  lione  eondiirlion  fc^r  n  fork  of  two  hundred  and  Hfty-^x 
or  hvc  humlred  and  twelve  double  vibrationn  per  second  i*  usii- 
ally  increased,  although  sometimes  it  may  be  slightly  less  than 
ronnal.  Wbilc  this  latter  condition  indicates  the  involvement 
of  the  perceptive  apparatus,  the  labyririhine  lesion  depends 
upon  the  process  within  the  midille  ear,  and  Vk'iW  disappear  uhen 
the  tym]»aiuc  condition  Ijecuines  normal.  The  presence  of  fluid 
in  the  middle  ear  in;iy  nirwltfy  the  results  of  the  functional  lest*- 
ami  render  :m  exact  diagnosis  of  Ihe  condition  of  the  perceptive 
Apparatus  impossible  until  it  has  l^een  reinoved  by  ihcnipcti- 
tic  or  wnrgical  me:»sures  and  the  conducling  inechaniKfn  has 
been  rotmcd  as  nearly  as  possible  to  its  normal  condiiion. 

Prognosis. — In  many  of  these  cases,  especially  in  chiklren, 
the  iiarts  return  to  a  completely  normal  condition  %vithout 
trcfitmcnt.  In  adulti^.  while  ?^pontaneoivs  recovery  occiint  in 
a  certain  proportion  of  instances,  it  is  ]>rot>alde  that  the  ftinc- 
lion  of  the  organ  is  not  completely  resloreil.  A^ide  (nvm  spon- 
taneous^ Tcsoliition.  we  may  have  developed,  as  n  re-suit  of  ihis 
process,  a  chronic  otitis  media,  the  persistent  congestion  of 
the  parrs  ultimately  resulting  in  an  inrtammatory  process  of 
tbe  clironic  type.  This  may  resuh  either  in  an  hypenropliy 
of  the  mucous  membrane  linini;  the  cavity,  the  reduplications 
increasing  in  nninher  ami  in  density,  or  occaiifmally  wc  have 
drvelcijied  ;t  true  hypcqilastic  intlanims.tioii.  in  nhich  the  con- 
tie  ctivc-tl  5,Mie  fnmework  of  the  lining  membrane  of  the  middle 
cor  becomes  firm,  the  lntcrfibrillar>'  substance  hcinp  absorbed, 
and  a  sclerotic  condition  is  the  result^  This  process  is  usually' 
more  pronounced  in  the  repion  of  the  oval  and  round  window* 
than  elsetvhere.    Tlie  membrane  of  the  Eustachian  tutje  may 
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undcrijo  similar  chances.  When  the  liypcrirophic  chaiiKca 
occtirHithin  the  tvmpaiiumlhc  Eustachian  tubei^^^ilsoafTticied, 
its  calibre  being  &o  Tiarmued  that  ventilation  of  the  tympanum 
IK  inltrrfrri'cl  with.  In  the  hyperplastic  or  sclc-roiic  inflamma- 
ti<>l^  llic^  rrsiih  is  fri  imiraiie  il*  c^lihrc  ratlirr  th^n  in  ihminijth 
it  In  those  cAses  where  the  circulatory  system  is  impaired 
froni  diathetic  causes,  the  effusion  in  the  tympanic  cavity  may 
increase  in  amount  when  tlie  mucoufi  memhrane  o\  the  tipper 
air  pauaffeft  h  conj;;eKie<l  a£  the  result  of  exposure  to  cold  or 
of  some  th'nlnrbancc  of  tJic  priin:i^  vi.T,  iliinini^lnng  in  tjuan- 
lily  or  tli^ajipr^riiig  \i'hcn  the  patient  is  in  a  fairly  ntinnal  con- 
dition. 

Treatmeat. — In  ihc  acute  sta^c  ihc  measure?*  already  men- 
lioned  under  the  treatment  of  tubal  catarrli  are  to  he  atlopted. 
Proper  attention  t<*  clotbinjj  and  hygienic  T;ur rounding*  and 
the  ircatmmt  of  the  nppc^r  ^ir  pa^^^agcv,  Mirgically  or  other- 
wise, is  of  the  greatest  iinportance  in  prevrnting  recurrent 
attacks. 

In  addition  to  this  wc  have  to  deal  with  the  congestion 
within  tile  tymiiannni  itself,  and  when  effusion  is  present  our 
treatment  must  b«  of  snch  character  ;ii.  to  produce  either  its 
ab«or]Jti»n  or  ii«  exit  by  mechanical  mcau»^.  For  the  rcHef  of 
the  venous  engorgement  focal  bloodletting  stands  pre-eminent, 
Tlic  abstraction  of  from  two  tn  Uivir  nuntcs  <jf  hlocxi  from  the 
region  immediately  in  front  nf  ilic  irjgns  is  frequently  followed 
by  a  complete  cessation  of  the  unpleasant  sympCoina  and  resto- 
rMion  of  funcTion,  When  j;ecn  carlv,  this  method  may  prevent 
the  eflfntion  of  tluul  inio  the  middle  car  Next  wc  should  try 
to  \mr.'Citt  this  transudation  by  restoring  the  imra tympanic 
pressure  as  nearly  as  |>OH^ihle  in  Us  imnnal  slaniWd.  This  is 
to  he  effected  by  inflation  i»f  tlir  middir  ear,  citlicr  by  the  Polit- 
icr  method  or  by  the  iwc  of  the  Eustachian  catheter,  Anthofi- 
ti«s  vary  ccnisiderablv  as  to  the  proprictv  of  using  the  air 
<louche  in  acute  congestion  of  the  tympanum.  Tf>  my  mintb 
ihrre  it  no  qiicMion  but  that  inflation  is  beneficial  in  a  very 
lirgr  proportion  of  Jhesc  cases,  and  frecpicmly  shortens  the 
duration  of  ihc  disease,  preventing  tisuiudalion  of  scrum  by 
Hipporting  the  intratympjinic  vessels.  The  relief  to  the  sub- 
jective Symplons  is  also  very  marked,  and  in  no  instance  have 
I  seen  the  condition  aggravated  by  the  operatioti,  even  when 
relief  did  not  follow.  After  the  rfTnfiion  of  vernni  ba^  taken 
riiirc.  local  blooillctting  is  ordinarily  useless  unlcs?^  actual  pain 
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h*  presetil.  and  wc  have  reason  to  fear  that  ttif  proccH  nwf 
Uccimw  LTiUjaiimiatory. 

After  cffu:*io(i  lias  taken  place  our  efforts  should  be  directed 
toward  its  rCTnovnl,    Two  ways  are  avnilabje;  cither  evacuation 
l>y  incisior  throiij;lj  ilic  drum  inemlsraii^,  or  removal  ihrou^h 
the  Ensiachian  tubt*.     The  objection  to  early  incUion  of  Ote 
niembniia  tyTii|iniii  is  xhr  Mippi^c-il  trndetiry  tn  ret-wrrirTJoe 
ttleii  \\iv  flail!  ij«  evacuated  in  iliis  manner.     Unless  the  transit 
datioti  \$  con»i<lcralilc  in  amotmt  and  causes  much  di$comfon. 
it  is  well  to  iiltcmpt  tt,<  iib^ri^^^^^^'  rcsemnp  incision  of  the 
dnini  membrane  for  ptrrsisu-tit  ca*e*  only,     T)ie  prime  factor 
influencing  llie  ahcr>n>lion  of  tlie  llnid  i^  a  painlciu^  roitrlttutTi 
of  the  iMisinchian  tnbe.  thns  relieving  tlic  venotis  turge^nio' 
and  iierniitUTi^  the  pjiwiaKc  of  the  cITiision  into  the  lymphatics. 
The  rcMonitioii  of  tbc  tiihe  to  a  jmtiilons  con<Uiio;t  15  effected 
hy  the  use  of  the  c;ithcicr,  tlic  boiiKte,  the  applicalion  of  a^-' 
trinjfents  to  the  ontirc  t.>f  the  tube,  or  inf1;itton  with  metUeaced 
vaiK>T*,      These    measures    tiave    been    <leiaite<l    nnder    tiilial 
catarrh,     Wlieti  the  mndilion  has  existed  for  a  conwderable 
time  the  mucous  menilrane  of  the  middle  car  may  not  rcadilH 
take  up  the  Huifl     Here  inflation  with  any  medicated  vapor 
which  ivill  Mimulntc  the  lining  memhranc  may  accomplish  the 
de«ircd  object.    For  this  pitrpose  we  may  use  menthol  or  can^ 
phor  tn  the  proportion  of  one  dmchni  to  an  ounce  of  alcohol, 
the  v3|K)r  of  the  oil  of  eucalyptus  in  full  sircngih.  or  evn»j 
alcohol  vapor  a!oiie.    It  ]s1>e:si,  when  the  fluid  ih  not  too  vtKidi 
to  evacuate  a  certain  amount  of  it  through  the  Ku:*tachian  lube" 
by  means  oi  the  air  douche.    To  do  this  the  bead  shotdd  lie 
inclitied  f<»rwnnl  and  toward  the  unnffected  side  during  the  per- 
fnmiance  of  the  operation,  and  occasTonal  ailempT^  ar  degluti- 
tion thonltl  be  niadc.  as  this  act  reinlen*  The  lube  more  pattllots, 
and  permits  the  lluid  to  Ije  tlisiiWed  nifire  easily.    An  efTu.iioi 
of  this  character  should  yield  to  treatment  in  not  less  than  foui 
teen  days,  ilie  air  douche  being  administered  at  first  daily,  and, 
afi  the  condition  improves,  at  lonffcr  intervals.     If  a  decided 
impression  ha?  not  been  made  upon  the  fluid  at  the  end  of  ihiSj 
lime  it  is  unwise  to  delay  longer,  and  the  mLMiibrana  tympanr 
should  be  incised.    Tlie  ^anie^  pbm  should  lie  xdo]>ted  even 
an  earlier  period  if  the  pritienl  can  not  be  kept  under  observ** 
tion  sufficiently  long  to  insure  a  complete  restoration  by  the 
milder  measure*  ,'ilrca'ly  in<licatcd.    Considerable  difference  of 
opinion  exists  as  to  ihc  precise  location  and  the  extent  of  in- 
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<!iSton  Thmngh  the  ilTiini  n:cml>raii*:,  To  my  miml  ihc  f|uefiltiJn 
should  be  tlccuUfi  oti  gcnenil  surgicul  principles.  The  object 
soiiglit  i*  perfect  dramage  and  a  rajiid  and  jierfecT  restoration 
of  lilt:  parts  to  ihcir  normal  condition.  Tht-st-  cncU  can  be 
Atuiiicd  only  by  a  fret  and  extensive  inci&icm  wbicb  \\i\\  evjicii- 
ale  •ill  the  liuiil  and  leave  tlie  i>art»  in  a  condition  favorable  to 
immediate  nnion  tUnni^tioLit  the  entire  line  of  Ejection.  In 
order  that  the  dniin;ige  vvAy  lie  perfect,  llie  knvcsl  point  of  the 
op(*ning  mnM  lie  near  the  inferior  pole  of  tlie  drum  membrane. 
Since  ihc  upper  and  posterior  part  of  the  cavily  i^  ilie  itmM 
capacious,  an  cITuaioEi  suOicient  in  amount  to  dcm^nid  cvAcna- 
tion  usually  causes  a  Inilj^iiit;  of  the  drum  membrane  in  this 
locality.  [  prefer,  therefore,  to  insert  an  cvceedingly  sharp 
hut  delicate  knife  close  lo  the  periphery  of  the  mctnbrana  at 
3  poini  opposiie  the  short  process:  the  knife  is  ther  carried 
down»anl  close  lo  tin-  ]ieripb(*ry  In  the  kiwcM  point  iif  alt»c1i* 
ment  of  the  rncnilfninri  lynii»ani.  The  scclron  lies  entircl 
u'ithin  the  clenr  membrane,  and  shotild  not  \v<nmd  the  carti* 
bgirouit^  ring.  When  consiilerable  congestion  i?;  present  it  is 
advi£3T>1c  to  secure  local  depletion  by  carrying  the  knife  sufli- 
cienily  tnwrrd  to  make  it  impinge  upon  the  inirrnal  tympanic 
tiaJI  M)  as  !ii  divi^le  ibe  soft  parts  which  cover  h.  ibrouglioul 
the  cniine  extent  of  the 
incision  throngh  the  drnm 
membrane.  If  (he  parts 
above  the  short  process 
are  intensely  congested 
the  incision  i:*  lo  be  c:^- 
tended  upt^rd  so  as  to 
<nler  the  vault  and  de- 
plete the  engorged  tis- 
sues. In  these  c:tsts  it  i« 
tl«aal  10  incite  fmm  brbm- 
tijntard  (Fig,  97).  A  few 
Yigomiis  efforts  at  inHa- 
tion  by  mean-i  of  the 
Polilzer  method  clear> 
the  cavity  completely  of 
fluid,  the  divided  pans  fall 

rea'lily  init*  phce,  apjiroximation  being  pnictically  jwrfccl,  and 
il  is  not  umi^ual  to  find  complete  union  at  ihe  cud  of  thirty-six 
hours.    The  only  possible  uniowarcl  result  following  thi*  pro- 
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cedure  is  accidental  infection  al  the  time  of  Uie  ojieration.  To 
avoi<l  this  iIlct  caii^l  sIiullM  he  tirsi  synii^ril  v^ull  a  soliitiun  u( 
bichbrirk  of  mcrcur>  <  I  to  8.000),  while  the  tnsirumcnl*  em- 
ployed shoiiUl  \ic  stcnlij:efl  by  boiling.  After  the  fluid  lias 
been  cvaciialeii  the  cnn^l  sliouUl  be  cIoh:<I  l>y  ;i  j»!ii(;  of  attepiie 
cotton  and  the  patient  should  on  no  condition  inicrfere  with  it- 
Carried  out  in  ihifi  manner,  there  h  absoUitcly  no  Janger  in 
adupliik^  ibis  iijeihuf!  of  ircalnteikt  for  an  elYiisiini  cjf  any  kind 
VL'ilhin  ihr  tympanic  cnrity.  In  iiervmi»  jTatienls  it  ih  wel)  to 
perform  the  c^pcnlion  uinler  nitrons  oxide  nn.TMlAc»ia. 

Notbirg  hns  been  said  concerning  the  a *hnmi!'t ration  of  in- 
temnl  remedies.  I  have  bitic  faith  in  the  beneficial  action  of 
any  drnp  for  ihe  correction  of  the  condition  under  con&idera- 
tioa  As  a  prophylactic  measure  ii  is  wdl.  upon  the  disap- 
IJemaTice  ai  \\w  ^illitcW,  la  i^tianl  ag^dii!^!  reciurencv  by  llic  ex- 
hibition of  dnig^  snpposetl  To  be  particularly  efficient  in  over- 
coming n  lymphatic  diathesis-  J'his  h  especially  tnic  in  ihc 
case  of  chiUlren.  The  administration  of  the  iodide  of  iron  in 
doses  of  four  to  eight  grains  Hiree  limes  daily,  together  wiiU 
hypophospliitcs,  ^^ill  do  much  in  the  direction  of  causing  a 
S]Hmtantuns  disapjHiafanre  of  llie  depoMls  of  lyiiiph-itiv  tissue 
in  the  iiaso-f>harynx  and  pharyrxn  Often  after  surgical  inter- 
ference, it  is  well  to  eniijloy  these  rcmcdinl  agent?  for  a  [wriod 
of  a  month  or  £i.\  weeks  to  inspire  the  permanency  of  the  re- 
siiU,  Where  the  condition  flcpends  upon  a  difiturbancc  of  the 
vascnbr  apparatus,  as  in  ancrifi-capillary  sclerosis,  or  upon  a 
renal  lesion,  the  proper  ireatinent  uf  Uic  ^jcncrai  diseasi^  may 
do  much  to  diminish  tlie  local  process.  The  application  of 
a5trin;;ent  remedies  to  the  tympanic  cavity,  either  throngh 
the  Eustachian  tube  or  ihnnijjh  an  artificial  opening  in  the 
drnm  membrane.  i<  not,  [  think,  indicated  in  thiv  condition, 
since  we  are  dealing  nnt  with  an  inflammation.  Iml  with  an 
obstruction  to  the  venous  flow. 


This  tcmi  fs  apjilic*!  to  an  'Acnu]  infl^fltmnatory  comlitiini 
within  the  niidcllc  car,  resulting  in  an  increase  in  the  iiornul 
accretion.  In  this  ^vay  it  differs  from  tlic  process  just  dcscrilKdn 
Why  in  one  patient  we  should  have  &  sinple  eonKealion  of  ilic 
tympAnie  lininj;^,  and  in  anofhtr  un  ;»cute  infbnutuiiory  ^Jfoeess, 
the  factors  of  causation  lj(.nnj;  'iimilar  in  :lie  two  cnites,  it  is 
iitipniAilile  to  Jiiiiic  It  scenii  thai  lin-  didfercnce  mniii  depend 
somewhat  njKin  ihc  power  possessed  hy  the  individual  !o  resist 
the  invasion  of  pathogenic  bacteria  and  al^o  upon  the  virnlencc 
or  decree  of  infection  in  the  indiviJtial  case.  It  i^  certain  that 
venous  sx^fth  j>1ay8  a  part  iTi  the  causation,  as  ir  this  con<!ition 
any  inemt>rane  i*  j^nicnlarly  !tiue«])tible  to  the  alworjUion  of 
hactcri:!.  Thr  iTifrni<in,  fhrn,  ni  ai;  indtviciuiil  in  p*'rfr<'t  h«ihh 
might  result  in  tlie  first  si^gr  of  iiiHainTufilinu  simply  or  an 
Instruction  to  the  venous  ilow  with  possible  effusion  of  scmin 
from  mechanical  causes  alone,  hi  an  indivifhial  less  rohiist  the 
infective  process  wowtd  be  cairied  one  step  farther,  and  y.e 
should  have,  folloivinu^  the  «iage  of  congestion,  an  actual  tullam- 
mutiiry  procrv*  dcvelopi-d.  Hvrr  ag;iif]  comc"s  t!ic  ipi<^>^tion  na 
to  VKhy  \n  certJiin  insi.inces  this  ii)thmnTijit(»ry  process  rc^nh*  in 
the  formation  of  mucous  secretion,  and  in  others  in  the  fonna- 
lion  of  pns.  We  have  in  the  siructtirc  of  ihc  middle  car  a  siifli- 
eitnily  clear  explanation  of  ihi?i.  1  think.  Remembering  that 
the  upper  part  of  the  cavity  contains  a  Targe  amount  of  eon* 
necii^'e  tissue,  we  "^hoidd  e\i>ect  tnfectinn  in  this  rejjion  to  he 
*'fo!lDwe<l  by  an  inflammation  of  ihe  celhilar  type,  while  infection 
of  the  lower  portion  of  the  cavity  would  result  in  a  simple 
catarrhal  tntlammalion  of  the  lining  mucous  mcmhranc.  Clin- 
ical expericTKe  bears  out  this  llieory.  U  is  this  last-named  proc- 
ess ihai  occupies  our  attention  at  present. 

Etiology. — An  acute  eriiairhal  ntiiis  may  complicate  mea- 
sles ot  a  cold  in  the  bead,  or  may  be  caused  by  the  intrtjduction 
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of  fluids  into  the  mitldk  car  through  ihc  KHMnchian  Uibc  wrw^^ 
bailiiTi]:;*  or  ihrouRli  the  use  oi  the  nasal  douche.     Violent^ 
el7ori%  M  c-lc^iriiig  ih&  noMrils  may  ucc^isioiiaUy  cause  tlie  alTeo^H 
tirm  iti  Thi-  Nimic  iniitmi-r     Any  uliiioniml  i-otidilnin  cjf  tlir  iip|»cr 
air  passage*,  parlitularly  the  presence  of  an  cnbr^ol  pljaot*^^— 
gcai  tonsij.  predisposes  to  this  discnsc-     bxpo^ure  to  cold  <^H 
wel  nuy  bring  on  an  attack  willioui  any  oiher  syniptoms  refer- 
able to  tile  iipt>er  air  tract  lieJiiu;  preseiU-    Trauinaiic  mptufc 
of  the  meinhnma  tympani  may  ie:tt1  To  an  infeelion  uf  the  atrium 
and  a  simple  ii]t1:mnn:(iiiin  nf  its  lining  iiLt^nihnLnr,  alclnnigU  in 
mo^t  c<i?^es  of  the^c  instances  ihe  intl animation  is  purulent  in 
character.  )fl 

Pathology.— The  pailiological  charges  have  been  dc^cnbea^ 
in  what  lia^  already  j^'one  before.     The  ititlanmiaiion  i^  con- 
fmed  to  the  luperliciaj  layer  of  the  lining  memhrnne  of  the  tyn^H 
p;minn,  the  1i;^sMn("Til  iiirnihrane  rsc;ipiiig,     Mn>l  (rr<njent?;^^ 
only  the  lower  pan  of  the  lyiiipamc  cavity  is  involved.     Tlit 
reduplications  lying  within  the  vault  arc  congested  and  s^vollcn, 
but  Ihe  process  does  not  go  farther  than  this.    As  the  result 
of  ihe  inliainmation  the  action  of  the  mucous  glands  is  stimu- 
lated, ami  iheir  secretion*  mixed  with  the  iraninded  senim,  fill* 
the  tympanic  caviiy  with  ;i  IuHhiI  lliiiil,  nitlicr  ihirk  in  con- 
sislrncc  ami  coin.Tining  niiicli  mucin  and  holding  in  Mjspcti^ion 
desquamated  cpithchal  cells.    The  ch^ingcs  involve  the  mucous 
layer  of  the  memhrana  tympani.  which  becomes  swollen  and, 
by  exfoliation  of  its  fiuperliciai  cells,  leaves  the  fibrous  Uy«r  ex- 
posed; ihi*  becomes  infiltrated  aUo,  and  from  the  pre«nre  of 
ibc  JirninmUted  stcretion  may  give  u'^iy  ;il  inie-  pnini,  per- 
mtlting  the  (icnt-iip  fluid  tn  flow  into  the  amal.    Spontaneous 
pcTfor<;tion  in  these  ca^cs  probably  depends  as  ninch  upon  the 
increased  pressure  as  upon  the  actual  intiammatory  procea^^ 
involving  ihc  deeper  layers  of  the  drum  membrane.    Tlte  Iti^| 
stachian  tube,  \vbilc  partaking  of  these  pathological  change* 
to  a  rtTl.iiii  degree,  is  not  involvtvl  to  the  s;ime  extent  a*  in  a 
simple  salpingitis,  the  activity  being  more  directed  towartl  the 
lining  membrane  of  the  mtdiUe  ear.  ^M 

In  recent  ycnvi  mucli  otlctition  has  been  paid  to  the  dctcT^" 
minition  of  the  varioti*!  forms  of  bacteria  which  may  be  present 
in  aural  di'ichargL'.  In  the  disease  under  considerailon,  the 
micro-orgamsnis  will  vary  according  to  The  jfrediij)fj!iirg  cause 
of  the  aural  afFcction.  The  neveiiiy  of  the  attack  will  also  de- 
pend largely  upon  the  character  of  the  micro-oTganism  whiclt 
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indiicetl  Uie  ili^^case.     In  ihc  mililcr  casca  wc  lind  a  alaphy- 
:u»  or  fliplococcuN  inlection.     hi  ihc  severer  ca^cs,  we 
lave  a  xtrcptococcus  infection.     In  certain  crises,  complicating 
kmic  JnHticnia,  the  specific  inHuen^a  bacillus  has  been 
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Symptomatology. — The  svinpUniis  vary  consiilcnib^y-  ac- 
onlln^  to  ihe  age  <if  llie  pahcul.     For  convenience  we  will 
n*i*ler  (lie  <li*iea5c   ftr5t    as  affecting  adults,   and   later  as 
3lTc<iing  cinlilrcn, 

,\,  in  AdufU. — Tiic  early  symptoms  may  Itc  so  slight  a&  to 

I  pas*  nnnoiicecL    They  consist  in  a  feeling  of  Fullness  and  stuffi- 
ness in  iliL'  L-ar,  depeuikuT  ii|kiii  ilie  (jt-chi>i<in  of  the  Kiisiadiiaii 
canaL    TliU  ^ensailon  ii  xxm  flllI(lv^elI  liy  pain  in  ihr  ear  re- 
ferred to  the  tymiKinic  cavily.  and  of  steadily  incrca*m£  scver- 
hy.    The  decree  of  pain  is  oMinarily  sufficiently  acute  to  pre- 
vcni  *lccp.  provided  the  aiiat:k  occurs  ai  niphc-    The  pain  is 
vsii;t)1y  distinctly  localized,  and  sefr^lom  panake«  of  the  ditTuse 
eharacTcr  found  in  inflsmniaLtoik  i>f  ilit-  eitt*rrnal  meatus,  ivliilc 
M  severity  cnal>]cH  it  to  hr  di^Einguish:^d  from  that  clue  to 
IcHurc  of  the  Bnttachian  lube.    The  pain  is  usually  most  severe 
■n,  o^ing  to  the  dctennination  of  l>loo*l  to  the 
s  position  is  assitmed,    Subjeoiivc  noises  of  high- 
pitclied  cliaracier  manifest  themselves  quite  early,  but  arc  not 
<tifuplaiiie<i  of.  on  accouni  of  the  scvL-rity  nf  iIk'  pain.     Inipair- 
nicui  of  heariuK  is  at  fust  ^li^jhu  bul  Mcadily  iutrca^e?*,  ami  may 
rearh  an  exceptionally  liigli  degree^    When  the  stage  of  hypcr- 
^ecretj'w  is  reached  the  pam  sub?iidcs  eradtMllv.  heinc  ret>hiced 
T>y  a  feeling  of  fullness  or  heaviness  in  the  side  of  the  head. 
Kacli  act  of  deglutition  is  painful,  and  the  patient  \%  con^crotis 
^t<  the*e  limes  of  tbt  rnlnnce  of  air  into  the  tyriipminrn,  its 
Utasaa^c  thriiui;;h  ihc  llnid  [junhtcing  huhbling  pounds,  while 
^hc  movemcni  ^hich  it  canae»  in  the  inlratympanic  structures 
^5  dttemlc^t  hv  timcin^itin^  \yi\u\  on  account  of  the  swollen  con- 
dition.   The  hody  lemperaturc  i^  seldom  elevated,  bul  from  the 
-severity  of  the  pain  considerable  prostration  tray  follow.    At 
^ny  pericn]  varying  from  twelve  in  foriy-eiKhl  honrs  spontane- 
«-iiis  nJi>tuTe  of  the  mrmhrann  lympant  may  take  place,  as  evU 
^eiteed  hy  ihe  appearance  of  a  ,^cro-mucons  dindiarffc  from  the 
external  aufltiory  meatus,  ami  an  aliru]>t  ceK,<4ition  of  ilie  pain. 
In  many  cn*e*  rupture  does  not  take  place,  and  the  disease, 
Vaving  nin  its  course,  leaves  ^^ithin  the  tympanic  cavity  a  col- 
.tioii  of  scro-mucus,  which  then  pro<luces  the  chanii.^eriMic 
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symT>lonis  of  mi  inlratyiiipnnic  cffiisior.  If  ihe  dnim  mtmSranc 
is  exceedingly  dense  arnl  docs  noi  yield  to  the  i^rcssarc  of  Uie 
iliiid,  the  vault  of  ihc  lyinpatuim  may  become  involved  sccoo- 
ilarily,  and  a  puruient  iTillanmiaiioii  supervene.  In  siill  other 
inslances,  where  no  spc^nianeous  outlet  is  effected,  the  Vumig 
nipmln";inc*  nf  the  masloul  lcIIn  lifionii-^  involved,  TIjc-  paiii:nt 
complains  of  severe  ;nnTi  beliind  ilie  ear,  gradually  spreading 
to  the  side  of  the  Iicad.  This  involvement  is  usually  associated 
with  an  elevation  m  body  temperature  and  an  increase  in  ihc 
severity  of  <ill  I  he  s>'inptonis. 

The  diseharg<<  may  cea^e  ipomnneoiiiLly  at  tlie  end  of  ^i  fevr 
lionrs  or  ilays.  Et  in;iy  oiniiinne  us  a  <ero-nnu'iHi!(  di«ch;irge. 
or  by  exposure  to  llie  air  ii  may  become  infeeledj  ils  character 
then  changing:  to  a  puiulcni  secretion.  Wlicn  this  occurs,  the 
infection  may  spread  to  ihc  middle  car.  tnvoKing  Ihc  atruclures 
situated  A'illuii  the  vault,  and  nuy  then  follow  the  ordinary 
course  of  a  chronic  purulent  inflammation  cjf  the  middle  ear. 
In  other  eases  the  disch;Trge  of  fhe  t}nu\  i%  folloived  by  a  com- 
plcle  ccfisELtioii  of  all  s\iiif>u>iji^.  :lic  opening  of  ihc  niemNrana 
lympani  closing  spontaneously  and  the  parts  returning  to  their 
normal  couflilion. 

B.  In  Chifdrcn,~ln  very  younfT  children  the  symptoms 
cha  met  eristic  of  an  acute  cataiThnI  inflammation  of  the  mid- 
dle eiiT  may  he  of  so  !ievere  a  type  a*  to  incline  one  to  the 
o]iinion  i.hat  the  cliJld  h  suffering  from  a  much  gnivcr  di^c^Kc. 
Tht  attack  usually  comes  on  at  night.  Tlic  infant  at  first 
tosses  about  m  hctl  and  throws  the  arms  upward  over  the  hend, 
usually  toward  the  affected  side,  although  this  is  not  invariable. 
After  a  short  perioil  of  disturbed  sleep  the  child  wakens  and 
give?i  evidence  of  intense  suffering.  The  !frm]ieratiire  U  fre* 
quently  exceedingly  high,  and  may  rcaeh  iiMV^,  hnt  tiMialty 
varies  from  102^  to  104*^-  From  the  very  fact  that  the  ear  i& 
usually  the  organ  least  suspected,  we  mnv  remain  in  complete 
ignorance  of  (he  cause  of  this  rise  in  temperature  untih  alter 
several  hours,  a  scro-mueous  discharge  appears  in  the  meatus. 
This  is  itsu;dly  acconi|>anied  by  a  ce.ssaiifm  nf  all  sympiom*.  the 
child  dro]>pii:K  "^T  lo  Jileep  Jmd  the  tenipn-^tiirc  gniiltially  fall- 
ing. In  certain  ea^eii  (he  attack  may  be  u:*hered  in  by  repeated 
convulsions  ami  by  vomitiiitf-  Mmulnting  very  closclv  an  at- 
tack of  meningitis.  With  ihe  appearance  of  diwrhatgc  in  the 
ear  pain  n^inaUy  cease^:»  ;ind  m  many  eases  ihe  temperaiurc  he* 
coincfs  perfectly  normal.    This  is  nol  ihe  invanahle  fide,  how* 
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ever,  even  tlioiigh  <irainage  is  free.  The  drum  membrane  of  a 
chiW  is  exceedingly  ihin  and  yields  easily  lo  the  outward  pres- 
sure of  ihe  flnid,  riiprnnng  before  tbe  hirlamni^uon  witlun  the 
1yin|TJiiiir  r;4vily  li:is  tretistd.  An  elevalion  of  i!ie  teniprrature, 
therefore,  may  continue  for  a  few  days  after  perfectly  free  drain- 
age ii  secured,  When  this  is  the  case  the  temperature  is  apt 
to  he  cither  remitlcnt  or  inlermittent.  the  elevation  in  the  after- 
UDon  reaching  lo^'*  or  104^  in  many  caaes. 

The  chiinieler  of  ibe  di!;t'1i;irge  boili  in  achilts  ;itii1  chiMreti 
ip-aries  at'onling  lo  ihe  perinil  of  the  diverse  During  the  fifxl 
few  days  ihc  fluid  is  large  in  amount,  turbid  from  the  mixture 
of  epithelial  cells,  and  rather  vi:*ci<l  in  consistence  from  rhc 
presence  of  mucin.  The  viscidity  of  the  discharge  oflfers  an 
oh«tniction  to  tU  free  cjiit  through  the  smatl  opening  \t\  the 
"dnirn  membrane  and  obstmctive  symptoms  may  occur.  As  a 
*nde  the  discharge  is  much  more  profuse  in  children  than  in 
adulls  and  contains  a  pealer  inimber  i»f  ejiilhelial  lcIIs.  When 
Ltbt  case  proRre^st^s  favorably  the  ^^ecretion  gnidually  dimtn- 
iHhcs  in  iimount,  btccimc5  thinner  and  more  watcr>",  anl  ftnnlly 
d!f^pf3e:Ars  entirely.  If  proper  attention  U  not  paid  to  clean- 
liness the  fluid  may  become  infected  in  the  auditory  canal,  the 
infection  may  spread  10  the  tympanic  cavity,  anil  s  purulent 
otitis  media  siijwrvene  froni  uioculation  of  the  connective-tis- 
sue structures  iu  the  tympnnic  vault.  Tins  accident  need  never 
happen  if  proper  attention  is  paid  to  cleanline.53H  The  ]>rc^CTice 
of  the  »ecretion  in  the  meatus  tends  to  soften  and  remove  the 
epithelial  matter,  thus  leaving  a  dcniuled  surface,  through 
which  infection  may  take  place  and  localized  or  iliffuse  otitis 
externa  follow. 

After  the  appearance  of  the  di.schnrge  the  constitutional 
symptoms  may  acriin  hecomc  severe  if  ihe  opening  through 
ihe  drum  membrane  becomes  occhnled  cither  hy  thick  mucus 
ora»  the  reTiuU  of  the  reparative  process;  ei^pecially  i^;  ihi*  irue 
when  a  case  progresses  rapidly  Toward  rccoverj-  and  an  ;ictiH; 
ma  so- pharyngitis  occurs  as  the  resuh  of  exposure  to  coUb  From 
this  cause  the  inflammafory  pnice*?*  within  the  middle  ear  be- 
comes augmented  and  a  sudden  increase  in  the  amount  of  sccre- 
Iton  take5  pUcc.  The  openmg  throiigli  ibc  dnmi  membrane 
k  not  of  siif^cient  eiic  to  permit  of  free  drainage,  and  the 
%yiiip4oms  already  described  in  ihe  earlier  part  of  ihe  chapter 
arc  rcpealcil.  A  relapse  of  this  character  is  always  to  he  feare<i, 
»ince  there  is  danger  of  secoudar>'  inflammation  of  the  mastoid 
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cells.  OccUitTon  of  rlic  opening  in  Ok  memhrana  lympani, 
even  for  h  slion  linic.  may  also  rcsiill  in  tna^tuid  involvement 
liv  aiiv  fresh  access  of  iiitiammatory  process. 

The  impatrmcnt  of  hearing  and  ihc  subjcciive  noises  usu- 
ally (liitiinisli  after  the  pressure  within  the  lynii>a[iiim  is  re- 
]i«ve<l  by  the  passage  of  the  contained  fluid  hiio  the  aiiditoiy 
meaiiis,  X(*tTosis  of  the  osteon*  lyni|>:iTnc  wall  ur  of  the  o*- 
MCula  I licm selves  does  not  lake  iiUicr  hi  sintplc  tal;tfTh;il  otiii^ 
although  the  condition  is  frctjucin  in  the  purulent  variety. 
These  sequels  wdl  I*c  considered  under  a  chapter  on  puniknt 
otitis  media. 

Diagnosis, — A.  Physical!  Hsamiuarion. — An  hifipeciion  of 
the  oytiiil  ;inc1  inenihrnrn  lym|i;ini  in  lilt?  early  ?rt3ges  will  re- 
veal a  iliMinctly  hypcncinic  coniJitioti  of  the  dnim  meinliranc. 
most  marked  in  the  region  of  the  manubrium,  ihc  redness 
shading  off  gradually  into  ihc  normal  color  of  the  part,  llic 
structures  above  the  short  process — that  is,  in  Shrapnell's  men- 
hrane — may  also  present  a  retklish  color  quite  early  in  the  dis- 
ease, since  the  blood  ve^el.t  of  The  ni^mbrana  tympani  are 
richly  ilistribniecl  in  ihi*  region  and  vrnnus  congcMiori  may 
be  marked.  The  hyperirmia  is  distinguishable  from  the  vascu- 
lar congestion  present  in  tubo-tympaniiis  from  the  lact  that  the 
vessels  themselves  do  not  stand  out  prominently,  but  the  red- 
ness is  diffuse,  merging  gradually  into  the  nontul  pearly  white 
color  of  the  memhrana  tympani,  while  in  tubn-iympamiis  the 
auth'nr  of  ihe  vessels  is  distim'lly  marked  ami  t1it*re  ]%  a  line  of 
demarcation  lietwecn  the  hyper.Tmic  area*  which  are  identical 
with  the  normal  v.iscular  plexus  and  the  remainder  of  the  mctn- 
br;me  The  position  of  the  drum  membrane  may  be  norma). 
although  quite  frequently  it  is  moderately  depre^^d;  exten- 
sive colla|isc  cjf  the  {tun  upon  Hie  internal  tympanic  wall  doe* 
not  occur  as  a  rule.  At  a  later  period  the  entire  Tiieinlir;ma 
tympani,  particularly  the  mcmbrana  vibran»,  is  uniformly  red- 
<kned:  the  huttre  is  wanting;  the  lan<lmarks  may  be  ohsctirc*! 
on  account  of  ttdema;  the  short  process  of  the  malleus,  how- 
ever, is  sehlom  completely  hidden,  even  in  severe  cases,  if  care* 
ful  search  is  made  for  it.  At  this  period  effusion  ha*  usually 
taken  place,  the  result  beinft  to  force  ihe  ilrnm  inmitiraur  out- 
ward into  the  canal-  The  displacement  is  nsnally  mo*t  marked 
in  the  upper  an<l  poj^tcrior  part  i  Fie-  98);  in  children,  ami  \n 
adults  where  the  meinbrana  tympani  i*  more  obit<iuely  placed 
than  usuah  the  membrana  seems  to  be  continuotis  with  the 
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fIfSigfgQ  -timtliir  chnrges.  When  the  hyptrlro^jliic  ch.inges 
O^^'VTitliin  llic  l^nipiiuiJinllie  Rn^lciduyii  tube  is  also  liTccictl. 
its  calibre  being  ao  narrowed  that  ventilation  of  the  tympanum 
ia  interfered  vvitlip  in  the  hyperplastic  or  sclerotic  inHamma- 
lion  the  result  is  to  increase  its  calibre  rcither  than  lo  diminish 
II  In  those  ease*  where  the  circulatory  system  is  impaired 
from  diaihetic  causes,  ihe  effiiHinn  in  the  tyinp;»iie  ryviiy  may 
irKirasc  in  ^iniouTit  uhcn  the  mucmis  nicitthiiine  of  the  nppcr 
air  p<issagc£  is  congested  as  the  result  of  cspoaure  to  cold  or 
of  some  disturbance  of  the  priniEc  \i^.  dinnntshing  in  quan- 
tity or  disappearing  when  the  patient  is  in  a  fairly  norma!  con- 
dition. 

Treatment. — Iti  ilic  acute  st:igc  llie  measure*!  already  men* 
lioncd  iindtT  ihe  treatment  rjf  luhal  cat^irrh  are  In  be  adopteil. 
Proper  attention  to  clotliing  and  hygienic  surroundings  and 
the  treatment  of  the  upper  air  passasfcs.  surgically  or  other- 
wise, is  of  the  greatest  imporiance  in  preventing  recurrent 
£t  I  tacks. 

In  adihtioii  to  this  \vc  have  lo  deal  with  iht-  cougeMion 
within  the  lyTn[«inum  ilsclf.  and  when  effusiou  is  present  our 
treatment  must  be  of  such  character  as  to  produce  cither  its 
absorption  or  its  exit  by  mechaiucal  means.  For  the  rehcf  of 
the  venous  engorgement  local  bloodletting  stancb  pre-eminent, 
The  at>straciion  of  from  two  to  four  ounces  of  blood  from  the 
region  immedi;ite1y  in  front  of  tlic  tragus  is  frequently  followed 
by  a  complete  cessation  of  The  unplea*iiuit  vympt(un*  '-md  re*Lii- 
ration  of  (unction.  When  seen  early,  this  method  may  |>rcvent 
Oie  effusion  of  llnid  into  the  middle  car.  Next  wc  should  trj' 
to  prevent  this  transudation  by  re*ioring  the  intratynipantc 
pre^ure  as  nearly  as  por;'jtble  tn  its  normal  »iandarf!.  This  is 
to  be  effected  by  int1;iiinn  of  the  middle  car,  either  by  the  Polit- 
aer  method  or  by  the  use  of  the  Eustachian  r^ithetrr  Aulliori- 
tic*  vary  consitlcrably  as  to  (lit-  pmpfieiy  of  using  the  air 
douche  in  acute  congc*ii(*n  of  ihe  tympanum.  To  my  mind. 
there  i*  no  question  hut  that  inflation  is  beneficial  in  a  very 
large  proportion  of  these  c^jwjk,  and  frerjuently  shortens  the 
duration  of  the  dii^:t}ie,  pruvcniing  Inm^iucbtion  of  serum  l>y 
supfMming  the  intralympanic  vessel*.  The  n'lief  to  ihe  sul>- 
icetivc  symptoms  is  also  very  marked,  and  in  no  insttmce  hnve 
I  «en  the  condction  aggravated  by  the  operation,  even  when 
relief  difl  not  follow.  After  the  effusion  of  serum  has  taken 
place,  local  bloodletting  is  ordinarily  useless  utiles^  actual  pain 
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is  prcAciH*  anrl  wc  liivc  reason  lo  fair  tlut  the  process 
become  inliammalory. 

After  ctTiisioTi  has  t&ken  place  our  efforts  shoiiM  be  tlircctefl 
lownnl  it*  removal.  Two  ways  arc  available:  either  exaciiation 
by  iiK'iiii()ii  iliruiigh  tbe  rlnini  menibranc.  or  rcmoi'^al  through 
the  KiisiJichtnn  liihr,  Tlip  (jl»jtciiiiri  lu  early  iikcUion  (if  ilic 
iiR'nilir^na  tyinpriiii  i^  the  inpp^xscfl  iciKiciicy  lo  recurrence 
when  Ihc  tluiO  is  cvacimtc*.!  in  this  mjinncr,  Unlc^  the  trati*u* 
(latioti  is  considerable  in  atnoimi  and  causes  much  ditcomfort, 
il  1,"^  well  to  :iitemf>t  il^  absorption,  rc6cr\'itip;  inci^on  of  the 
<h^ni  membrane  fcjr  persi^tem  cases  only.  The  prime  factor 
ifitliierK'iitf;  the  abwiqttiiJTi  uF  ihe  iinUX  i*  a  jutuloiLs  i-tjiulttioa 
of  the  Kii*lachiati  hihr-  thus  relieving  the  veiimin  liirvenccncc 
and  permitting  ihc  passage  of  the  effusion  into  the  lytnphaiicA. 
The  restoraiion  of  ilic  tube  to  a  patulous  comlition  i&  cffcclcit 
by  the  use  of  the  catheter,  the  honjjie.  the  application  of  as- 
tringenis  to  the  orifice  of  ihc  tube,  or  intlation  wiih  medicateit 
vapors,  Tbtstf  me^Mires  have  been  deiaileil  under  toba! 
catarHi.  M'brn  iIk'  comliiiim  ha^  cxi>ted  for  a  roiiMdcrabIc 
time  the  mucoos  membrane  of  the  middle  car  may  not  readily 
tfikc  tip  the  t!inrh  Here  inHaiion  with  any  medicale<1  vapor 
which  will  siimidale  ihe  lining  membratie  may  accomplisli  the 
desired  object.  For  this  purpose  we  may  use  menthol  or  cam- 
plKir  xx\  the  pro^Mntiifn  i>f  nnr  (Irachm  lo  an  ounce  of  alcohol. 
ihe  vii;Hir  irf  the  oil  of  ciicalypfni;  in  full  9trcn};tb,  or  c\-en 
akobol  vapor  alone.  It  h  best,  when  the  fluid  ts  not  too  viscid, 
(o  evacuate  a  certain  amount  of  it  through  the  Eustachian  tube 
by  means  of  the  air  douche.  To  do  this  the  head  should  be 
iTicline<I  forward  and  toward  the  unaffected  side  dvririjj  :he  per^f 
forniancv  of  ihe  operahon.  and  occ;i'vi<ifi:d  anemf^is  at  deKhiii* 
lion  should  be  niaik.  iti\  tlii^  act  rrndeT>  ibe  tiihe  lumr  patulous 
And  pennitA  Che  fluid  lo  be  displaced  more  easily.  An  efTusion 
of  ibi*  characier  !*hould  yield  to  treatment  in  tiot  less  than  four- 
teen days,  the  air  douche  being  admiait-tered  a!  first  daily.  an<l. 
Aft  the  condition  improves,  at  lorj*er  inten-ala.  H  a  decided 
impression  has  not  been  made  upnn  the  flni<l  at  the  end  of  tbi* 
time  it  i*  unwise  to  drlay  loiiprr,  ;md  the  membrane  tymftani 
shouM  be  inri*ed.  The  same  plan  slionid  be  adopted  even  at 
an  earlier  penoci  if  the  patient  can  roT  be  kept  under  obsci^-a- 
itcm  *nt^cicntly  long  to  insure  a  complete  restoration  by  the 
milder  measures  already  indicated.  Considerable  difference  of 
opinion  exist*  af^  to  tbe  piecJe^e  location  and  the  extent  of  ii 
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cision  ihroiigH  the  tlnim  nieinl>ran<.".  To  my  mind  the  c[ucviion 
should  he  (lecitlctl  on  genoml  surgical  principles.  'IIil'  olijccc 
sought  ii  pcrfcri  Hrain^igc  aiid  a  rapid  and  perfect  rcMoration 
of  itic  parts  lo  ihcir  normal  coiiditjoiu  These  t-iids  can  be 
attained  only  by  a  free  and  extensive  incision  winch  will  evacu- 
ate all  the  Huicl  ami  leave  the  parlii  in  a  coruLition  favonbic  to 
immediate  union  thrnup^houi  the  entire  line  of  *ection.  In 
order  that  ihc  dr;iiri;ige  inuy  he  jitfrfecl,  the  lovvcst  point  of  the 
o|>eniiig  muM  lie  ncnr  the  inferior  pole  of  the  drum  membrane. 
Since  the  upper  and  posterior  pari  of  the  cavity  ih  the  nioM 
ca|jacioua,  an  c^u^ion  snflicicnt  in  mi:ouni  to  demand  evacua- 
tion usually  causes  a  bulging  of  tlie  drum  mcmhranc  in  thi$ 
locality.  I  prefer,  therefore,  to  insert  ;in  esccedinffly  sharp 
but  delicate  knife  close  to  ihe  periphery  of  the  mcmbrana  al 
a  poini  Dppnsiie  the  short  process:  ihc  knife  is  then  carried 
downward  dose  Ui  :!ie  periyjjiery  tt>  the  knvcsi  point  of  allatli' 
niCTU  of  the  nicmbrana  tymjiani.  The  section  lies  entirely 
within  ihe  clear  membrane,  ;md  should  not  "^^ound  the  carti* 
bf^inoiifi  ring.  When  eon*iderahle  conf;e<tion  is  present  it  is 
uK-tsahle  to  secure  local  <lepletton  by  carrying  Ihc  knife  suffi- 
ciently inward  lo  make  it  impinge  vpnn  the  iutrmfll  tympanic 
wall  so  as  to  divide  ilic  soft  pans  which  cover  it,  tUmii^boui 
the  enlire  extent  of  the 
inciMon  ihrouirh  tbe  <1runi 
membrane.  M  the  |)art* 
al>ove  the  short  proeewt 
are  intensely  conpp'ite^l 
llic  incision  is  lo  he  ex- 
tcfKled  up^v-ard  so  as  to 
enter  the  ^-ault  and  de- 
plete the  eng'^rgctl  tis- 
S1IC6.  tn  these  c:i«e«  it  i« 
mvLtal  to  incfse  from  y>ehnv 
itpu'ard  |I"^fi-  9/)'  A  few 
vignrouH  elTons  at  infla- 
tion by  means  of  the 
Polilwr  metlicKl  clean 
the  ca^"ity  completely  oi 
flnid,  the  divided  parts  fall 

readily  inio  place,  approximatinn  being  practically  perfect,  and 
it  is  iMJt  unusual  to  find  complete  union  at  the  end  oi  thirty-six 
hoLin.    Tile  only  pu^ible  untoward  result  follo\\ing  ihit  pro- 
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Serious  inttflmmalior  of  the  intracranial  staicturcs  probably 
never  occurs  when  the  disease  i*  of  a  catarrhal  t>pc.  In  chil- 
dren, where  the  lyiupantc  wot  h  exceedingly  ihtn.  it  !»  not 
improbable  that  meninges  in  the  immediate  neighhcfUood  are 
congr^tt-d:  litn  tlir  pnn'rw  >l<ipii.  here.  ;incl  n  irvie  mcninffilis  is 
not  developed. 

Trcatmeat — 'llic  lirst  indication  is  ihc  relief  ol  pain.  The 
patient  ihouid  be  put  to  bed,  a  sahnc  cathartic  administered, 
and  coni])lete  relief  from  pain  secured  bv  the  administration 
of  an  ojMnte,  In  adults  a  hypotlermic  injection  of  ten  to  twelve 
minim*  nf  MagmdtrS  Mfbillon  is  die  must  iiinv»"nieu1  U>nn  nf 
ailtnini^tralinii.  nhitc  in  children  tlic  camphorated  tinclmr  of 
opium  is  to  be  preferred,  U  can  not  be  loo  strongly  insisted 
upon  that  complete  relief  Irom  pain  should  be  secured  for 
a  period  of  at  least  five  or  six  honrs.  durinij  wliich  time  at- 
tempts should  be  made  to  abort  the  inJlammation.  This  end 
IN  allaini-d  more  certainly  by  loc^il  bloDclTelting  than  by  smy 
oiluT  mr;^^n^r  From  lv*n  in  fmir  omiccs  of  blood  should  be 
drawn  by  means  of  the  artihchl  kcch  from  immediately  in  front 
of  ihctrapus.  ortwonaturanecchcamay  bcapphetl  in  this  loca- 
tion if  the  surijeon  prefers  to  make  use  of  tliem. 

The  applicauon  of  dry  heat  is  certainly  of  value  in  reliev- 
ing pain,  and  doe^i  not  interfere  with  [neasnret  directed  tuwani 
ahnding  the  alUrW,  The  most  cmivenictd  niratis  of  ;i|>|dyh;g 
this  15  by  means  of  a  hot-water  bag  or  Japanese  pocket  stove, 
Moist  heal  is  objectionable,  since  it  favors  venous  congestion, 
softens  the  tissues,  and  hastens  local  necrosis,  rather  aiding  the 
development  of  the  process  we  desire  to  abort.  Theoretically 
coM  applications  would  be  of  benefit:  but  the  presence  of  amy 
llnid  of  !(ivv  Eemperatiire  within  the  external  aiidiinry  canal  is 
painful  nndcr  onlinar}'  circumstances,  Jind  when  the  parts  arc 
aciitely  indimicd  it  is  tinhonrablc- 

It  iv  dectiledly  imwise  to  in&lill  any  oily  solutions  into  the 
canal  for  the  relief  of  pain.  This  practice  is  very  common, 
anil  only  serves  to  obscure  the  part**  wlien  an  examination  i« 
made,  and  possesses  ahsolnlely  nu  tlientpenlic  value.  A  so 
lution  of  carbolic  acid  in  glycerin,  in  the  proportion  of  one 
to  twenty,  is  snmetimc?  of  service,  nn<l  there  is  no  objcctiOD 
to  its  u*e.  The  vame  may  be  said  of  :KHteous  solutions  of  mor- 
phine, atropine,  and  C"cainc,  The  relief  obtained  is  usually 
temporary,  and  we  simply  prolong  the  duration  of  the  disease 
by  their  use 
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Failing  to  abort  the  Htiack,  aiul  the  p^iii  contimitng,  we 
sltotil<i  not  (kl^y  incision  of  tlic  mcnibr^tna  tympani,  li  is  of 
great  importance,  I  bcUcve,  to  perforni  ihis  operation  early. 
an<i  not  lo  wait  uniil  it  is  evidciu  that  sponiatieous  rupture 
will  lake  pliict  iinlt>?»  ihf  lliiiil  is  fvariuUrO  iiitirnnjDy,  The 
local  flcplction  sccitrc<i  by  the  os>eration  i,^  ol  great  value,  while 
the  rchef  to  |Kiin  ististially  immediate  ami  pcntiarenln  If,  then, 
at  the  eiul  of  twetvc  hoiir&,  the  pntictJt  mill  complains  of  pain, 
the  mcmbrana  tympani  should  te  freely  incisctJ.  When  clis- 
lincily  bulging,  the  tenrrc  of  tlie  incision  should  be  over  the 
niust  (iroTiiintrfLl  [luiiil;  but  in  Eh<*  abseTice  oF  any  [^^rticuW 
>ijfn  lo  giiiilc  Jif*,  the  ktiife  ^hpllitl  be  entered  clo*c  to  the 
pcnphery  of  the  mcmhnmn  tymp.iiii.  ju*t  below  the  posterior 
fold,  and  the  mcmbrana  completely  divided  by  a  curvetl  incision 
dovTiward  to  its  inferior  pole,  the  incision  lyiiiR  entirely  :\ithin 
the  clear  rnembranc  and  parallel  lo  its  line  of  insertion,  It  is 
4bo  sihc  w  iTiciseat  the?  ^ime  limt?  the  membrane  uf  the  inter- 
nal lyinpanic  tt^ill  to  riecnre  adcliiii>nal  ilqjlrli'in.  Thi^  [>nj- 
ccdnre  is  of  vaUic  even  when  but  a  small  amoinii  oi  Irmsmla- 
lion  has  occurred,  "Hie  operator  should  be  exceedingly  careful 
to  ii<ca  knife  ^vh^ch  will  pass  through  the  membrane  by  its  own 
i^eight.  under  which  circumstances  scarcely  any  pain  h  expe- 
rtcitced^  AHeinpts  to  anjeslhel-'ze  the  tticmbnma  lympani  by  a 
Mron^  M>hitiitn  of  cocainr  M~;ireeTy  iliiitini^h  the  p^iin  inMani 
H|M>n  the  operation.  In  infimts  chloroform  :n  the  ideal  ana'*- 
Ihetic,  while  in  older  children  and  in  adults  nitron!^  oxide  sbonkl 
be  used. 

Before  operating  the  field  should  be  rendered  aseptic  tn 
the  manner  already  described  in  ibe  consideration  of  the  similar 
opetatnm  in  ihe  chapter  (ui  Enho-Tynijianllis,  After  ibe  meni- 
brana  lia»  been  dividcil,  irrigation  with  a  warm  anti5ei>ltc  solu- 
tion rchevc*  wlialever  pain  may  be  present,  antl  aids  the  divided 
vessels  to  return  to  their  nonnal  calibre.  If  section  is  per- 
formed early  we  may  cut  shon  the  attack,  ilie  incision  closing 
at  thr  end  of  ihtny-iix  or  foriy-eijjbt  hour*,  atid  the  s\  mploms 
^utisiding  completely.  Wlicn  the  ojicrvdiou  has  been  |K>st- 
pane<l  until  the  process  is  well  advanced,  the  discharge  ordi- 
nftfily  conlinties  for  ft  iwriwl  of  two  to  ten  (lays,  ard  may  be 
<|iiite  profnse  at  first.  During  the  period  of  dii^charge  which 
may  follow  cither  spontaneous  rupture  or  evacuation  by  sm^ 
gical  inierierence,  the  canal  must  be  kept  ihoroitghly  cteanse<b 
TUtik  end  is  bci^l  attained  by  the  ffequcnE  use  of  the  car  syringe 
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in  ilie  haiKls  of  an  attendant.  The  cleansing  fliiiH  may 
ciilitrr  waitN'  nliTcb  has  been  IxJiletl  ami  atlowcii  lo  c<x>l  iiniil  it 
can  he  tolcrratcd  !iy  ihc  pAlieiit.  or  a  mild  ^innscptic  solulion 
may  be  lucil  The  frc<incnr>'  with  which  irrij^'ation  may  l>c  |>cr- 
formc<l  will  dq>^ncl  itpon  llic  iunoiini  of  iIiM*h;iT>;e,  Ai  Hr>l 
the  car  may  require  cIcatiAtng  six  times  daily:  the  intcn^a!  U 
lfra<hialty  prolonged  as  the  discharge  becomes  less  viscid  and 
diniinishetl  in  (^itaiuity.  1i  is  ini|X}rt:irU  lh:)t  Thc?<t-  casc^  should 
be  sern  at  first  d-iily  by  the  Mirgeoii  himself,  ai  which  lime  any 
lid  within  the  tympanic  cinity  .^hoiiM  he  ihomughly  c\-acu- 
by  fhc  iisc  of  the  air  douche,  ihc  parts  being  iilten^'ard 
dried  with  absorbent  cotton.  It  has  been  my  practice,  where 
I  have  been  abte  to  observe  the  case  daily,  to  m&iifflate  a  small 
amnunt  of  boric  aeid  iiun  ibe  canal  after  cleansing,  ihus  sc- 
ciirinfl^  a  pennaiiently  j-sqitiv  comlilion  of  ihe  parts,  and  ptiard- 
ing  against  carcics.sncss  on  the  part  of  the  altCTi<lart,  which 
might  result  in  tnfccttoti.  I'ndcr  no  copdilion  i*  a  large  amoiml 
of  jK>w<ler  to  he  introduced  into  the  ear,  and  unlc*s  Ihc  ear  i$ 
inspected  daily  it  shonld  be  a  cardinal  nde  that  no  powderj 
are  to  be  use^L  When  the  dischar^^t  has  nearly  ceased,  and  is 
so  small  in  ;im<jiun  llial  it  dnc^  noi  appear  in  ihe  irxteiual  mea- 
tus when  the  car  is  lefl  iniclinturbcd  (or  twcnly-fonr  houra, 
more  prompt  recovery  i;ikcr*  plnce  if  Hnid  appUcaiion;*  arc  dU- 
corltnued  entirely,  the  discharge  being  removed  by  absorbent 
cotton,  after  which  a  small  amount  of  boric  acid  is  dusted  over 
the  parts,  Thi*  siifRces  tn  preserve  an  aseptic  condition,  while 
a  complete  absence  of  fluid  causes  a  mare  speedy  return  lo 
normal  condition. 

En  ea»e$  o!  f^ponlancou^  niptnrc  the  opening  m^y  be 
small  that  <lrninage  is  not  (»crfcct.  When  ihcse  cases  are  s^'CTI 
late  in  the  course  of  ;he  disease,  our  tir>it  efforts  should  he 
directed  toward  enbrging  the  opening  and  thoroughly  cleans- 
ing the  tympanic  L-a\ity  by  dnvlug  out  the  coniained  fluid 
with  the  air  douche.  If  this  does  not  stifiice,  the  tym|>amim 
may  be  washed  out  with  a  ?«itur7tted  5oti:tion  of  boric  acid  by^; 
meaiiii  of  the  middle-ear  t^-ringe  (.sho\m  in  iMg.  99).  !f  exam- 
inatiun  s-lio^w  the  lining  mucous  membrane  to  be.  considcral»ly 
thickeiTed,  the  instillation  of  a  few  drops  ofa  iwo-per-cem  solu- 
tion of  nitrate  of  silver  or  a  fonr-^u-T-ieril  sMhittuo  nf  Mili>!iatc  iiT 
line  snlhccs  lo  correct  the  con<lition.  In  many  c^i^trs  a  >inglc 
apphcstion  is  followed  by  a  complete  cure.  The  medicinal  solu- 
tions are  instilled  either  vrith  the  middle-ear  syringe  or  a  simple 
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mi(lcl1ct-r»r  pipclie  of  glas^.  Carf  ntioiiM  ha  talccn  wlirn  intntte 
ot  silver  is  used  to  begin  with  n  very  weak  solution,  since  ihe 
paliciii  may  possess  a  peculiar  idio- 
syncrasy toward  this  drug,  and  the 
re^tion  rol!o<vtng  hs  application 
may  he  scvrrr.  If.  ;ifU'r  the  first 
inal,  uc  find  tIic  pans  loleram,  the 
sirciifftli  may  he  gradually  increased 
until  the  def^ired  results  are  ol»larncd. 
When  the  pharj-nx  is  fdled  vvilb  hy 
pertroi>hied  Kiiiphatic  li^isitc*,  wc  iinil 
x\x'Al  the  ca*c  i*.  p^ninibrly  liahle  lo 
a  rrbpsc  when  tlic  discharge  h^s 
almost  ceased.  There  is  no  rcasoii 
why  the  presence  ai  an  olilis  media 
of  this  character  ^hduld  inl^uence  lis 
to  delay  the  reincn-al  of  the  hyper- 
trophted  lymphatic  lixvnc  after  the 
acute  sural  synipionis  have  suhsidt'<L 
lift  removal  wiU  be  necessary  to  pre- 
vent suhscquenl  similar  scij:urcs.  and 
will  certainly  favor  a  rapid  termination  of  the  present  attack. 

After  ihe  opening  of  iht  memhrana  tympani  is  closed,  the 
|iaiieni  should  he  Vcyx  under  nljserv;ninii  niui!  ihc-  [>rtris  pre- 
sent ;t  perfectly  roniwl  appe^rmice,  A  certriin  jinujinil  of  re 
laxdtion  of  the  drum  membrane  and  of  the  InEratympnnic  hg- 
anKiit5  follows  an  intlanimation  01' this  character,  and  mny  result 
in  the  formation  of  adhesions  in  the  tympanum  unless  certain 
measures  arc  insiiiuted  to  prevent  it,  Inllation  of  the  middle 
ear  slundd  he  practiced  at  first  dally,  au'l  snhsecincnlly  at  longer 
inlersvils,  inilil  all  Iriices  nt  cnugcAliou  i]isi]>pear  and  the  mem- 
brane fctains  its  uomial  position. 

In  ihese  cases,  and  aJso  in  instances  where  the  membrana 
tympani  remairs  intact,  a  certain  amoutit  of  llnid  may  he  left 
in  the  middle  car  The  application  of  slimulatini;  vapors  to 
the  lining  membrane  of  the  caviiy  will  ha*ten  ahsorplion  nf  this 
re^diul  Jinid  Tor  dii*  pnrpo^r  nnilihig  ii*  better  than  the 
vapor  from  an  alcoholic  solntion  of  incnthoh  sixty  grfiin5  to 
the  ounce.  Oil  oi  euealyplus,  or  pinc-nccdle  oil  of  the  strength 
of  a  drachm  to  the  onncc,  may  also  he  employed,  the  vapor 
being  conveyed  toihe  middle  ear  ihronf^h  the  Eustachian  cathe- 
ter*   The  iuiraluciion  of  simple  or  medicated  steam  into  the 
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lympanLini  has  falTtn  somewliat  into  <1isii<^c.  It  |x>sm.'sscs 
HLlvnniat^cs  over  tlrv  vai>ors,  and  it*  use  is  attciidc<l  wiili  a  ccr- 
tam  amount  of  discomfort  to  ihc  patient  and  i&  t«diou±k  for  the 
operator. 

Subjective  noise*  may  pentisi  for  a  con>^ideraljlc  lime  after 
hearing  lias  renimcd  tn  »  practically  nomiai  ctiiKlinon,  I'it*' 
i|i]CsrioTi  of  a  ^.Toinlarv  iiillRmniaTion  of  the  lahjriiilh  presents 
ii-^clf  at  iliia  period  I'Vom  observation  of  a  large  nutiiber  of 
patients  we  Tmd  ihiit  the  lahynnih  la  Mildoni  seriously  involved 
in  thitt  iSiscase.  The  suljjecti\t  noiies  idtiniately  disappear 
when  the  mncouj;  memltryne  of  the  lyinpanuni  return*  to  an 
ahf.rihite]y  nunnal  Cf>iiitrit<in  The  f;it1urc  vi  this  vytnptnni  i» 
disappear  need  give  rise  to  no  uneasiness.  When  the  noises 
are  particularly  disircssini;;.  relief  is  obtained  by  ihc  adniinisira- 
(Ton  of  dihUc  hydrobroinic  acid  in  doses  of  thirty  to  forty-five 
mjnifiis  two  or  three  tniiea  daily.  The  siisceptihihty  of  the  re- 
ceptive centres  i*  hhmtcd,  ami  after  the  noiste*  have  omce  dis- 
appeared they  *eldnni  reenr  It  i&  xi'ise  to  avail  mirwlve*  of 
the  use  of  the  drug,  since  tiie  ci»nlii>ued  slfmulaiion  of  thi* 
pan  of  the  receptive  apparatus  rather  militates  against  an  early 
disappearance  of  the  symptom. 
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prrsicticc  OT  pus  in  ; 
erotic  process  involving  ihc  tlccpt-r  tissues  nf  iltc  rcf^inii.  In 
ihc  middle  car  the  upper  puriion  of  ilic  iym|>;mk  caviiy  pre- 
scnis  an  cxcccilinKly  fav<>nil>lc  !*itc  for  the  ilcvclofjmcni  of  a 
ptimltnt  JnllammatiQn,  j^incc  in  Ihis  rcjrion  consnlcraUlc  con- 
neciive  Usiiuc  i*^  pre*cnt,  forming  the  framework  of  the  miicons 
reflnplicafidn^  of  (lie  lympanic  viiult,  as  well  as  of  the  ligamen- 
tous h;inils  fixing  ihv  ossicles  lu  llie  walls  tif  the  i\  m\hunim  and 
uniting;  ibeni  to  each  other. 

A  purulent  olttis  media  priman  in  chjiraclcr  is  intlicativc 
of  an  infection  in  iliis  region,  as  ([istingmshed  from  a  sitnibr 
process  involving  ilic  lower  portion  of  the  tympanic  ca^'ity, 

jCtiology. — In  onlcr  that  tissue  necrosis  may  take  place. 
the  cjrganism  producing  il  must  possess  a  certain  amoutil  of 
rintlencc.  One  of  the  most  common  caniica.  therefore,  of  puru- 
It  otitis  media  i%  *ome  acute  infection?*  flt*ca^.  The  alTection 
I04t  frct]uonllv  fcllowcfi  hy  the  ^li^easc  untler  consideration 
is  scarlatina,  although  tl  may  appear  ^hiring  the  cour*e  of  pncu- 
moni'i,  epidemic  inHuenza.  variola,  lyphn*,  or  cetrhrn-'-[>mal 
meningitis.  It  uficn  follows  the  introdnclion  of  Hnid  into  the 
oiidille  ear  through  the  Eustachian  tnhe,  Tl^e  extension  of  an 
external  otiti*,  either  dif^tii^e  or  circumAcrdicd.  may  act  up  a 
pimilem  'Milis  media,  access  to  the  mi<ldle  ear  heinj;  jifained 
through  the  Rivinian  'legnicnt.  The  ntpinrc  of  the  drum  mcm- 
liratie,  either  frr»m  any  foreign  Iwly  introdnced  into  the  me;niiji 
or  by  vinletit  inHalfon  of  the  iyni|i,inniTi,  may  be  follnwetl  by  a 
»inibr  result. 

Oceasionally  vegetable  molds  developing  in  Ihc  canal  tti- 
Tolve  the  middle  ear  by  conlimiity,  A  pumlenl  mllammalion 
In  any  other  part  of  the  body  may  infect  the  tympanic  cavky 
iccondarily,  aTthongh  thiw  is  an  nncommon  occnrrenee.  As 
stated  in  the  previous  cliapler.  the  disease  tnay  follow  an  acittc 
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cclU,  Occlusion  of  the  opening  in  tlic  Tnt'!tit>r;iiu  lymfjani, 
cvcTi  fnr  a  sliort  nmc.  niiiv  alsi.*  result  iu  iniistoMl  iiivolvejiiciit 
bv  aiiv  ifcsU  access  of  iiiilaniniaiory  process. 

The  impairmcin  of  hearing  aii(i  the  subjective  noisca  usi>- 
aliy  (iiiiiinisli  after  the  i^res^ure  wuhin  the  tympatinm  is  re- 
lieved by  the  passn^e  of  the  contained  fiuid  into  the  auditor}* 
meatus.  Necrosis  of  the  osseous  tyuipanit'  w,ill  nv  of  the  06- 
sicnla  themselves  *Ii>cs  unt  take  pl^itc  in  sin:plc  c^t^irrhal  olitin, 
although  the  condition  is  frequent  in  the  purulent  varicty- 
Thcse  scqueltc  \^ill  be  considered  under  a  chapter  on  purulcm 
otitis  media. 

Diagnosis. — A,  Phxsictif  E,xtiminofion. — An  Inspection  of 
the  I'aniil  ;ind  ineiTihrarr^i  tviupani  in  llie  eaHy  stages  will  re- 
veal a  dtsliiicily  byperanuit:  condition  of  ihc  dnim  incmhrane, 
most  marked  in  ibe  region  of  ihc  manubrium,  ihe  rediies* 
shading  off  gradually  into  the  normal  color  of  the  part.  'Hie 
structures  :^bove  the  ^hort  process— that  is,  in  Shrapnell's  mem- 
brane— may  also  pre*;etii  a  reddish  color  quite  early  in  Ihe  dis- 
ease, since  the  blood  vessels  of  the  niemhraTia  tympani  are 
richly  dialribute^l  in  ihis  region  and  vcnnn*  congeslion  may 
be  marked.  Tbc  hypcrzemia  Is  distinguiiibablc  from  the  va5Cti* 
larcongc5ilion  present  in  lubo-tympanilis  from  the  fact  that  the 
V€88cl£  themselves  do  not  stand  out  prominently,  hut  the  red- 
ness is  diffuse,  merging  gradually  into  the  normal  pearly  white 
color  of  the  niemhrana  iyni]Knii,  while  in  lubo'iymjjanitis  the 
outline  of  the  vessels  Is  dislinclly  mitrkeil  ;ind  there  i^  a  line  of 
demarcation  between  the  hyperrt:mic  areas  which  arc  identical 
with  the  normal  vascnieir  plexus  and  the  remainder  of  the  mem- 
l>i-ane.  The  position  of  the  drum  membrane  may  be  nonnal, 
althnngh  <piite  frequently  it  is  moderately  depressefl:  exten- 
sive collapse  of  the  ]>Ein  tipoii  ibe  icuental  tympanic  v^^ll  does 
not  occur  as  a  rule.  At  a  laicr  peiind  the  t-ntire  rnemhnma 
tympani.  particularly  tbc  mcmbnma  vibrans,  is  uniformly  red- 
dened: the  luMre  is  wFinting;  tbc  landm;irks  may  be  obsctired 
on  account  of  reriema;  the  short  process  of  the  malleus,  how- 
ever, is  seldom  completely  hidden,  even  in  severe  cases,  if  care- 
ful T^carcli  is  mude  for  it.  At  this  pericxl  t^tTnsion  ha*  u^unlly 
taken  place,  ihe  result  being  to  force  ibe  ilrum  membrane  om* 
ward  uiio  the  canal.  The  displacement  is  usually  most  marked 
in  tbc  upper  au'l  posterior  part  \  hig.  o**):  in  children,  and  in 
adults  where  the  membrana  tympani  is  more  obh<iuely  placed 
than  usual-  the  membrana  seems  to  be  continuous  with  the 
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I)ostero-siipcrior  wati  of  the  nicatiLS,  narrowing  the  fnruUm  of 

ihc  ^iijflitory  csin^!,  iliis  region  bciUE  CMnvcrtc<!  ittlo  a  m^all 

finii<Jningular;iTc;t  of  not  more  xhnu  one  t|uartcr  the  nonriil  size 

(I-'ig.  87),    Sudi  a  ii;irrowing  ie  finite  as  ctur- 

acicnsiic  of  bulging  of  the  dnini  membrane  ni 

a  iliMiERt  globular  inii^s  filling'  ibt*  fiiinlns  i>f 

tfie  canal     A  poinT  lo  Ijc  tcnieinlit-Tcd  in  (lii^i 

connection  1*  thm  the  entire  mcmbrana  tym- 

pani  bulges  ;i&  a  wholc^  ibe  change  in  position 

not  being  Iimlie<L  to  ihe  niembrana  flacclda. 

This  is  of  considerable  diagnostic  importance 

wlnrii  ue  ri^rneinber  lb;it   iTill;mnti;ilHiTi%  uf  a 

ptirnlnU  chaiacler  iiMially  involve  ihc  npijcr  portiniT  of  the 

cavity  first,  and  the  presence  of  tluid  causes  a  protrusion  of 

the  in€m1>rana  tympani  above  the  short  process  of  the  ni^Ucus. 

More  antntion  wiH  l>e  paid  to  iJii*  in  a  later  chapier. 

Afier  tile  discltarge  ha*  made  U*  appearance,  an  inspeeiion 
of  ihe  eir  will  reveal  the  caiiiU  fiUt-d  with  sero-rmicon^  Hiiid. 
Vpim  removing  tliis^  llic  ^Lirfcice  of  the  drnnj  nicmbtJinc  viill 
be  Men  eo\'cred  with  a  dense  while  lustreless  coating.  This 
is  ditc  to  n  nccroriis  of  the  superficial  epithelial  layer  and  may 
be  easily  removed  by  means  of  the  cotton  pledget,  when  the 
external  surface  of  the  membrana  tympani  will  be  seen  to  be 
red  ami  swollen.  The  point  of  nrpinre  should  \tv  ^rarclied  for 
carefully,  Inil  where  tbe  vnxiM  i:*  ?*vviillen  it  1*  Kinticlimc?*  diiTicult 
lo  locate  it  exactly.  Usually  it  is  found  \t\  the  inferior  self- 
ment, cither  jnst  belowthc  m^irnlmum  or  m  the  anterior  portion 
dose  to  the  periphery  of  the  <inmi  membrane.  Wlien  exam- 
ined immediately  after  rtiptnre  has  taken  place,  the  discharge 
pours  out  *o  rai>ldlv  that  U  is  diOlctiU  to  determine  cx:ictly  the 
location  of  the  opening.  \or  i^  Mns  of  iinpoMancc.  jirovided  we 
luccnutn  that  it  t5  of  sufficient  sue  to  admit  of  free  drainage. 
The  presence  of  a  mnco-scrotis  dischni^c  in  the  canal  is  suffi- 
cient evidence  that  pcrfor:iiion  has  taken  place,  'Hie  use  of 
the  Polttaief  air  bag  or  of  the  Eustachian  catheter  ivilb  when 
ihe  ear  is  inRaieil.  afford  11^  a  certain  evidence  of  this  from  the 
■lUiJirp.  higli-pitihed  perforaii<in  whi^t^c,  This  w^mul  i*  modi- 
fied by  Ihe  pn%*age  of  the  current  tbronj^h  the  tlind.  Before 
perfomtion  hm  taken  place  inflation  give*-  5imply  the  soundi 
charaeteriMic  of  llnid  within  the  IvmfKmnm. 

In  cWldren  ire  are  not  uncommonly  called   upon   For  an 
opinion  immediately  following  an  attack  of  "  earache/'     From 
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tympanum  cxposctl;  or  ihe  lig^kmctitous  sinictures  within  Ibe 
micldk  rar  may  undergo  cicairicial  coinraclion*  displacing  the 
l»aris  ami  iiuerferin^  seTiously  with  ila'ir  fuTJCiioii-  Tliis  bt- 
icr  furulitinii  iiMiall)  rcsvili*  when  ihi-  iiilliiiMTtiiilinn  Liecuines 
ritimlciU  in  character.  In  a  ccrlain  pro(>ortion  of  cases  u  sim- 
ple calarrhiil  mtlrinimntion  of  the  lower  porlion  of  the  lym- 
pantJm  becomes  punikni  from  irfection  tliroiifjh  tlK  liusta- 
chian  canal  bcforo  the  perforation  lakes  place,  nils  is  particu- 
Urly  prone  to  occur  whrti  ihe  pnn-e^s  i^  active  !i!u!  the  part* 
within  llie  lym]>!itiie  vaull  are  excessively  bypencmic;  the  dis- 
ease (hen  follow:!  ihc  same  course  *is  acute  purulent  otili*. 

The  pro^no^is  of  the  ease  is  snmew'Kt!  inlhicnce*l  hy  lUc 
baetcriologieal  nivestij^^uion  of  the  ciischarge.  In  cases  of 
ample  cacarrhsl  inHammation.  involving  the  lower  ponion 
of  the  tviiipanic  cavity,  any  micru-organisiii  tiiiiy  aci  as  ihe 
e\dimK  cause  "f  ihe  disevLse.  In  those  cases  where  the  iiitlaiti- 
maiion  i»  confined  to  ihc  lower  portion  of  the  middle  ear.  the 
micrc-orcanifim  i^  one  of  low  vilnlitv-  Those  cases  where  the 
di«esse  extends  npwanh  involving  ihc  connective  lissue  striic- 
tiircs  from  the  lympanie  vault,  however,  repreaeni  a  type  of 
infection  of  exceeding  virulence.  In  order  that  die  surgeon 
may  jiidp*^  W)nictvliat  as  to  I  In-  fnrihe?  progress  n  I  ihe  rase,  il  i* 
aKvAvH  wifte,  when  spontaneous  rupture  of  the  flmm  memhranc 
occurs,  to  make  a  bacteriological  examinaOoti  of  the  tli»charge» 
and  TP  cases  \vherc  the  pain  is  severe  and  where  niptnre  does  not 
lake  place  at  an  early  stape,  it  is  even  wise  to  incise  the  drum 
mcitibrane,  and  examine  the  secretion  evacnaied  hy  incision  in 
tmler  tugain  %iiine  idea  nf  iht'  rh;iracter  of  ihc  tnfetlton.  In  the 
mild  cases  we  iinnally  find  ;i  mtJ^iihyUicoccns  infevtitin  present,  or 
one  of  the  less  active  forms  of  bacteria.  In  tho,'*c  case*  where 
theclinical  history  show5ihcdi5ease  has  been  very  active,  where 
the  pain  has  been  severe,  The  lempcratnre  high.  3,m\  the  local 
manifestations  have  appeared  within  the  course  of  a  few  hours, 
we  frei|uently  find  that  we  have  t(j  deal  with  a  streptococcus 
infection,  i^r  we  may  have  one  nf  the  various  forms  of  diplococ* 
cus  infection,  such  as  diplococcus  pneumonia'.  Where  the  in- 
fection is  due  to  streptococci  IS  or  pnctimococcus,  a  rather 
guarded  proj^nosis  as  lo  the  involvement  of  Mie  atlj;\cent  itruc- 
lurei  should  he  given.  In  ca^cs  of  staphylococcus  itrfeiiiim, 
the  patient  may  he  reasonably  assiued  Thai  ihe  disease  will  ter- 
min.iie  favorably,  without  involvement  of  the  adjacent  bony 
parts. 
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wall  i»  rot  a*  ("xtenstvc  as  tlic  hiv  est  i  gat  ions  of  Pointer  *  would 
cajisc  lis  to  believe, 

Dia^osis. — ;V.  Phy:ftcol  ExamiitatioiL — Recognition  of  thia 
con<Iiiion  in  lis  very  early  siag^s  is  of  the  iilnio^t  :nii>OTinnce, 
since  the  <li:tea^e  ia  always  a  severe  one,  beinp  darKcroiis  not 
only  lo  llic  Junction  of  the  orjcan,  but  often  to  life  iiself.  l*ar- 
ticular  attention  ^timild  ht  j^iven  to  yn  in^ipection  of  i]io*e  pans 
lying  nbnve  iJio  sbort  [)nn"ess  of  tin-  ni;illri:%  wlieiiever  severe 
pain  in  the  ear  h  complained  of.  It  is  ilie  rule  that  in  the 
very  early  stage  that  jKirlion  of  the  mcnibrana  tytnpani  alone. 
lyinf:  abfivc  the  short  process  of  the  nialletis,  is  the  only  pan 
which  pre?;enl!4  the  t^Iiglitest  ^lepannrc  from  the  tu>rm?il  n|>i>ear- 
ance,  ilrre  close  inspection  will  reveal  the  hex  that  the  meni- 
lirane  is  distinctly  congealed,  pre*^cnting  a  dee|i  ihilbrt-ii  ^:alor 
charac  I  eristic  of  a  hii^h  df^re*?  of  venons  cn^'or^emcnt  of  the 
nndcrlyinp  slmcturc:*.  ThL'^  hypcncmia  doc-^  not  extend  below, 
and  frequenlly  not  as  f*ir  as  the  posterior  fold.  an*[»  if  a  hju.ty 
examination  be  made,  may  entirely  c«c;ii>c  ol>scr\-ation.  It  i* 
in  this  very  early  stage  that  prompt  mcasnrc^i  may  serve  to 
abort  the  attack:  hence  the  stress  which  is  laid  upor  the  plivs- 
ical  characteristics. 

When  viewed  somewhat  laler,  well-marked  en^rgcment 
of  these  structtircft  is  seen  to  be  present,  the  membrana  flac- 
cida  hcinj:  pimhed  ontwanl  a^ml  somewhat  down- 
wani  [Fig  loo).    The  entire  region  is  of  a  deep- 
red  color,  the  pans  being  cedematoiis.  ih«  cxter* 
niil  surface  m<»isl,  ami  the  tionnal  hislrr  rntirely 
wantinjf.     The  Inmef^iction  may  be  so  great  as 
to  actually  ^mk  downward  into  ihc  canal  to  the 
pimiirni  oTiti*   '^^"^1  o'  'he  shon  proccsfi,  or  may  overhang  it. 
mcai*,buli:iiit    When  well  advanced,  the  hvperreinla  becomes 
fliccida.  general,  and  involves  the  entire  tympanic  mcn»- 

hraiie.  Smneliiries  ihe  shnn  pnKrss  may  be 
completely  hicMen  by  ihc  trdcma  of  the  stirrotindinj{  jOfts. 
aithonch  this  lamlmark  car  usually  be  found  if  sought  for  care- 
fwUy,    The  outline  of  the  maTnihriiini  is  almo?^t  always  lo.*t. 

In  cases  complicaiinp  ftcarlatina,  or  any  disease  where  the 
infection  ha*  been  sudden  and  violent,  sn  appeannee  which 
may  deceive  is  one  in  winch  the  nirmbr;ina  tvmpani  presents 
a  dead-while  cokir.    This  Is  due  to  a  necrosis  of  Che  snjwrf- 


*  AnA.  nir  OhmhciltB,,  «oL  tti,  p,  137. 
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t  Failing:  to  abon  the  aiuck,  aiul  tlie  pain  continuing,  we 
[should  mrl  Oday  incmon  nf  the  inemlinuia  tym]»:int,  II  i*  of 
Ipeat  iiini**niim-(.\  1  hclicvc,  tn  jK-rf'^nn  this  ij|rcranoii  carly» 
^nA  not  to  wm  until  it  is  cvidcni  that  ^porrancoiis  rupture 
[-will  take  place  unlc^  the  Huid  is  evacuated  anilicially,  The 
local  depletion  secured  by  the  operation  is  of  grc-ii  value,  nhik 
tlic  relief  lo  pain  is  usually  immediate  and  peniiaiient.  H,  [hen, 
ai  the  end  of  twelve  hours,  the  patient  still  complains  of  pain, 
ihc  mcnibnm;t  lyiniianj  ihmiltl  Ijc  frcrly  indeed.  When  di*- 
linetly  bulging,  the  ccinre  uf  the  inciMon  :^hoLdd  be  over  the 
most  f)romincnt  point:  but  ir  the  absence  of  any  particular 
si^n  to  c^nide  u^j  the  knife  should  be  entered  close  to  the 
|>cnphery  of  the  membrana  lynipani.  just  helow  the  posterior 
fold,  and  the  ntenil>runa  conipjttelv  divided  by  a  curved  incision 
dimnwanl  to  il%  inferiitr  pol**,  the  inH*ion  lying  rutircly  willun 
the  clear  membrane  and  panilkl  to  it»  line  of  ini^crtion.  Ii  is 
uteo  wise  to  incise  at  the  same  time  the  membrane  of  the  inter- 
iial  tympanic  wall  to  secure  additional  depletion.  This  pro- 
cedure is  of  value  even  when  bm  a  sm:ill  amount  of  transuda- 
lioii  has  occtirred.  The  opcraior  *hi>nld  ht  exceedingly  careful 
la  uie  a  kniFr  wliirli  v.-\\\  pji^%  tlinm^b  [he  membrane  by  its  mvn 
weight,  under  which  circumstances  scarcely  any  p^in  is  cxpc' 
Ticreed.  Ancmpis  lo  anarsthctize  the  mcmbrana  tympani  by  a 
stfioiij;  solution  of  cocaine  scarcely  dimini«;h  the  pain  instant 
upon  the  operation.  In  infants  chloroform  is  the  ideal  ara^s-  » 
ihetic,  while  in  older  children  and  in  adults  nitrous  oxide  should  ^ 
l»e  useil. 

Before  operating;  the  field  shotdd  be  rendered  aseptic  in 
the  manner  ;ilready  described  in  ihc  consideration  of  the  similar 
*>peTstiou  in  the  chapter  on  tubo-tympaniti*.  After  the  mern- 
hrana  has  been  divided,  irri^'ation  tvith  a  warm  antiseptic  sohi- 
lion  relieves  whatever  pain  may  he  present,  anri  aids  the  divided 
vessels  lo  leturn  tn  ibtir  nonual  lalibir.  If  \ec'tiiin  is  per- 
formed <^rly  vvc  may  cut  abort  the  aUack,  the  incision  closing' 
at  (he  end  of  thirty-six  or  forty-eight  hours,  and  the  symptoms 
fftihftidin^  completely.  When  the  operation  haii  been  post- 
poned nntil  the  process  is  well  advanced,  the  discharge  onli- 
lurily  continues  for  a  periorl  of  two  to  !cn  days,  and  may  he 
quite  pfi^fuse  at  fiisf.  Dnrtnj^  the  |>tiiud  t)f  discharj^e  which 
ly  fallow  either  ^lonlancous  rupture  or  evacuation  by  sur- 
interfercnee,  the  canal  mn*f  he  kcf^t  tborotitjldy  clcnnAcd> 
end  i*  be*l  attatncil  by  the  frequent  uw  of  the  ear  syringe 
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in  the  hanti*  of  :in  attcivIaTH.  The  dl^1n?liTlg  flim!  n 
eitlicr  ^valcr  wliicli  lias  been  boiled  a:h\  nllouct!  In  cool  until  il  ^j 
can  be  lolcralcd  by  the  paticni,  or  a  miltl  antiseptic  solntioal^l 
may  be  used  The  frequency  willi  whicli  irrii^iioi;  may  be  pcr-^^ 
lomied  will  depend  upon  the  amount  of  discharge,  At  firs:  ^i 
th«  e^T  may  rec[uire  cleansing  $ix  itme«  daily:  the  interval  i^^l 
gnidnally  ]in*long«*d  '.is  ihv  discharge  bei'onies  le*:*  viscid  and  ^^ 
dimiiiislitvl  in  (nuiitiiy,  It  !*  im|Kjrlanl  thai  ihe^c  ai>cx  should 
be  seen  ai  lirsi  daily  by  ihc  surgeon  himself,  at  which  time  any 
lUiid  uitlun  the  tympanic  cavity  should  be  thoroughly  c\'acu- 
ated  by  ihe  n.^e  of  the  :iir  douehe.  the  pans  being  afterward 
dried  with  ab&orl^cnt  cotton^  h  hni;  been  my  practice,  where 
I  have  been  able  lo  nh^erve  the  case  daily,  to  irsnUbile  a  smnll 
aniounl  oi  boric  acid  inlu  ibe  canal  alter  cleaning,  tliiij'  se- 
curing a  permaitciilly  aseptic  condilion  of  the  pans,  and  guanl- 
ing  against  carelessness  on  the  part  of  the  attendant.  >vhich 
might  result  in  infection.  Under  no  copdilion  \s  a  large  amount 
of  i>owdcr  to  \ye  iniroduced  into  the  ear»  and  ttnless  the  ear  Is 
inspected  ilaily  it  shonld  be  a  canlinal  rule  that  nu  ponder* 
arc  to  be  used.  When  ilic  iliscliarge  has  nearly  ceased,  and  ia 
so  «mal]  in  amonnt  that  it  doc^  ikji  appear  in  the  external  mea- 
tus when  the  ear  13  left  undisiurhed  for  twenty-four  hour«, 
more  prompt  recovery  Uikcs  place  if  fluid  appHeaiions  are  dis- 
continued entirely,  the  di^ohrirge  hcing  removed  by  absorbent 
cotton,  ;iflcr  which  a  ^maU  anionnt  of  boric  acid  i*  duMed  over 
Ihe  p^irtv  This  snflices  lo  ]»reserve  an  aseptic  condition,  while 
3  complete  ab?4ence  of  l^tiid  causes  a  more  speedy  return  to  a 
normal  condition. 

In  cases  of  spontaneous  rupture  the  opening  may  be  6O1 
small  thai  drainage  is  not  perfect.  When  these  cases  are  se^n 
l;ite  in  iln."  course  of  [he  dUease,  tmr  lirst  efforts  sbonUI  be 
direcird  lo\\a[rd  cnbuKing  (lie  cijiening  and  t!ioronghly  cleans- 
ing tbc  tympanic  cavity  by  driving  out  the  conlained  ffoid 
with  the  mr  douche,  If  this  docs  not  suflicc,  the  tympanum 
may  be  washed  out  with  a  saturated  solution  of  boric  aci<l  by 
means  of  the  nndrlle-car  syringe  (shown  in  Fig,  99),  If  exam- 
ination shows  iht'  lining  njucons  membrane  to  be_  convidenibCy 
tliickenetl.  ibe  inslilbitinn  id  a  few  drop*  nf  a  twrKjwr-ccnf  soTn- 
lion  of  niimte  of  silver  or  a  foiir-pcr-ccni  solution  of  sulphate  of 
zinc  *utticc^  to  correct  the  condition.  En  many  cases  a  sing[lc 
applieaiion  is  followed  by  a  complete  cure.  The  medicinal  solu-i 
linnft  arc  instilled  either  with  the  mtddle-ear  iyringe  or  a  fttmplej 
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Fig.  99. 


'E-llikf^(  mid  die-par 
syrJn|2c- 


mtfJ<Ilc-car  pipctlc  of  glass.  Care  should  be  taken  when  nitrate 
of  silver  is  used  to  begin  wilh  a  very  weak  solution,  since  the 
patient  may  pos^e^^  a  peculiar  idio- 
syncrasy toward  this  drng.  and  ilie 
reaction  following  its  iipjilitahon 
may  be  severe.  If,  after  the  first 
trial,  we  find  the  pans  tolerant,  tbc 
strength  may  be  ^radiinlly  increased 
uiuil  !lie  desired  results  are  obtained. 
When  the  pharynx  i*  Ijlled  uiih  liy- 
[wrtmphirrl  1yni|ihatio  tissue,  we  Rnd 
th^t  ihc  ca-^e  i*  pariirul.iHy  liahlc  to 
a  relapse  when  the  discharge  has 
almost  ceased.  There  i^  no  reason 
why  the  presence  of  an  otitis  media 
oi  thi*  character  shottkl  iniluence  us 
10  tlelay  the  removal  of  the  hyper* 
Irophied  lymj>]iatk-  ti»uc  aiicr  the 
acute  aural  symptoms  have  subsided, 
lis  removal  will  be  necessary  to  pre- 
vent subsequent  similar  sei:fure^,  and 
uill  certainly  favor  a  mpid  Eenuiiiation  of  the  present  anack. 

After  the  opening  of  llie  inenibr;iti;i  tyin])iini  i*  closeil,  the 
pnlient  should  Ik*  krpi  under  oh>crvatio]i  uuul  the  jHtrts  pre- 
sent a  perfectly  normal  appearance.  .\  ccrtnm  amouut  of  re- 
laxation of  the  (hum  membrane  and  of  the  Intratympanic  lig 
Amenta  follows  an  inflammniion  of  this  characler.  and  may  result 
in  ihe  formation  of  adhcsious  in  ihc  tympanum  unless  ccnain 
measures  arc  institutei:!  to  prevent  il.  Inflaiion  of  the  middle 
ear  should  be  practiced  at  firM  daily .  and  subsei|uenlly  at  longer 
intervals,  until  all  traces  of  eongcMion  <li*L;ippcar  and  the  mem- 
brane retains  its  normal  position, 

In  these  cases,  and  also  in  instances  where  the  mcmbrana 
tympant  remains  im:ict,  a  certair  amount  of  lluid  may  be  left 
in  ihr  mjihlle  ear.  Tht!  ^pplicaTion  of  stimul.itinf;  vapors  10 
the  lining  membrane  of  the  cavity  will  ha,sten  absorption  of  this 
residual  duid.  For  this  pur|>ose  nothing  tt  better  than  the 
vapor  from  an  alcoholic  sohitinn  of  menthol,  stxly  grains  to 
the  ounce.  Oil  of  eucalyptus,  or  pinc-nee^lle  oil  of  the  strength 
of  a  drachm  to  the  otmee.  may  also  be  employed,  the  vapor 
being  conveyed  tothe  middle  car  rhrouph  the  Fusiaehiau  c.^^hc- 
Icr.    The  introduction  of  simple  or  nicdlcaccd  steam  imo  the 
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all  ilie  -Hoft  pan*  down  to  ihc  lione.  A'ery  frw  Wo«<ling  FoTlou^ 
this  ojjerfllion,  fliid  tlic  li^cmorrlugc  sliouUl  be  encouraged  by 
irrigatioTi  of  the  canal  with  wami  boiled  water.  It  is  to  be  dis- 
tinctly uiidcrstoo<I  thnl  we  do  not  expect  lo  liberate  pus  by  thh 
procedure,  but  to  prevent  its  fornulion,  Ctni<ec^uenlly  the 
greatest  care  must  be  taken  \h-at  the  field  af  tj|>eration  ts  in  an 
aseptic  coniliiioii,  and  [liat  all  in^tninieius  and  the  flind  u^e<I 
subsequently  in  irrigatiiiK  tbc  region  are  thoroiigldy  aseptic 
This  measure,  when  performed  sufticicntly  early.  TDay  com^ 
pletcly  abort  the  attack;  the  divided  tissues  unite  6nilly  at  the 
end  of  a  few  tiavs,  and  sll  syiiiptoms  referable  to  the  ear  may 
disNipijear  com]>Ietely,  When  seen  at  ;t  later  period,  am\  when 
the  parts  arc  distinctly  bulging,  ii  Is  wise  lo  vary  tbc  procwliirc 
lo  ihe  extent  of  beginning  llic  incision  over  the  area  of  tbc 
greatest  bulging,  rcmcuibcnng  that  our  object  is  lo  incise  Ihc 
vascular  tissnes  located  in  the  superior  portion  of  the  cavity, 
^nd  to  liberate  any  contahied  lliiid  as  welh  Here,  instead  of 
carrying  the  inci*iion  ontwaril  npon  the  canal  wall,  the  knjfe 
may  be  plungeil  directly  into  the  most  prominent  portion  of 
the  tumor  carried  deeply  into  the  tympanic  vault,  and  the 
parts  diviiled  directly  npwanl  as  far  as  the  superior  margin 
of  the  raeatu?  (Figs.  87  and  97);  the  peripheral  attachment  of 
the  membf^ne  posteriorly  ihould  then  Ije  followed  downward 
fur  a  !ibort  (hsiance,  thus  foniiing  ^  triangular  fl;tp,  to  favor 
free  drainage.  When  spoulaiieoiiji  perforcition  has  taken  place 
we  asiially  lind  it  necessary  to  enlarge  the  opening.  This  meas- 
ure should  be  carried  out  according  to  the  rule  which  governs 
the  primary  incision. 

Upon  the  appearance  of  discharge  after  spontaneous  nip* 
ime.  or  after  surgical  inierference,  ihe  canal  mu*l  be  kept  a» 
free  as  possible  by  frcqiienl  irrigation  with  ^  wanti  antiseptic 
solution.  This  not  only  tends  lo  relieve  pain  by  depleting  tbc 
lisfiue-%  but  is  of  the  greatei^t  miportauce  in  preventing  a  local- 
i7ed  infection  of  the  canal,  The  development  oi  a  funincte 
during  tbc  course  of  the  disease  is  to  be  especially  avotddl, 
as  it  may  mask  an  involvement  of  the  ma!<lO]d  process,  or 
may  be  mistaken  for  ibis  condition,  A  localized  tuniefaction 
of  the  cfinal  indicative  of  mastoid  involvement  is  situated  at 
the  fundus,  upon  the  postero-Mipcrior  wall  of  the  meatus,  and 
close  to  the  drum  membrane  {Fig.  78).  In  ihit  region  the  de- 
velopment of  a  primary  infectinu?  process  in  the  canal  wall  is 
exceedingly  tare,  circumscribed  otitis  externa  usually  occur* 
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ring  in  the  libro- cartilaginous  portion,  "Icmlcrncss  upon  ilcep 
preVT^ire  otct  the  tnastoul,  care  being  taken  not  lo  communi- 
cate any  molion  lo  tlic  movable  pan  of  ihc  canal  during  the 
cxfiniinaiioii,  will  ^Iso  ^id  u«^  in  dL'ciiling  tlmt  ihi^  niasiniit!  is 
involved,  while  tendcnicAs  on  pressure  about  ihc  ear,  which 
imparts  a  certain  amount  of  moticm  to  the  lihro-canih^noiis 
portion  of  the  mtattin,  or  on  traction  upon  the  auricle,  will 
point  to  a  cTrcnm*cribc<I  exttmal  oiili*  of  a  simpJe  character. 
When  the  symptoms  point  to  mastoid  involvement,  great 
caution  k  necessary  in  order  ihat  measures  may  be  undt-rUikcn 
at  a  sLifliciently  early  period  10  prevent  this  complicalion. 
With  the  accession  of  any  lcn<lcme,S!i  over  ihe  maiioifl  region, 
either  fUrcdly  over  the  nntrum  or  at  llie  apex,  the  loiter  coil 
or  aural  ice  bag  may  he  applied  ami  kept  in  positron  continu- 
ously  for  a  period  of  not  over  thirty-six  hours.  In  addition  10 
this,  attention  should  be  given  to  ibc  prini.t  via:.  The  diet 
should  be  light,  and  any  iniiU*iKy  lo  Lmn^ttpatiou  Mhrnld  be 
0%'crconie  by  the  free  use  of  saline  cathartics.  Any  tumefac- 
tion of  the  ti,<isue!i  at  the  u|>per  and  posti*rior  part  of  the  bony 
meatu!;  closnt  to  the  drum  membratie  should  be  immediately 
incised,  since  the  relief  of  tension  here,  in  conjunction  with 
cold  externally  and  frecjucnt  irrigation  of  llie  canal*  will  UMially 
abort  (he  attack.  Here,  again,  it  is  not  advisable  to  administer 
ilmgit  for  the  piiqjo:ic  of  relieving  pain,  or  certainly  not  for 
any  long  period.  If  the  pain  in  the  mastoi<L  ref*icn  remains 
moderate  for  twenty-four  hour*,  and  manipulation  ehelts  an 
increase  in  the  amount  of  fcn<lenie«s,  it  may  be  wi!*e  to  iniimre  a 
fair  amount  of  sleep  for  one  night  by  the  administnition  of 
morphine.  This  plan  should  not  be  repeated,  for  if  on  the  fol- 
lowing Uay  no  marked  amelioration  of  tlic  symptoms  is  present* 
opemtivc  measures  directed  to  the  mastoid  process  should  be 
ai  once  tnstiiuied,  I  vvai  formerly  much  more  in  favor  of  the 
me  "f  the  ice-ri>il  a*  an  abortive  tTieasnre  in  the  irirainient  of 
nia«lrnibti-<^  llum  1  Am  at  pn-Hrnt.  ,\  iniirr  extensive  experience 
has  taught  rtK  that  the  censes  of  mastoid  congestion  which  will 
be  prevciHcd  from  going  on  to  suppuration  and  lo  extensive 
i*eiirue1ion  of  the  bony  tissues  by  means  of  the  ice-coti  are 
cxceeilinRly  rare.  At  present  I  am  in  favor  of  using  abortive 
meaiiuref^  of  any  kind  only  in  the  very  earliest  stages  of  the  dis- 
ease. If  a  case  is  M;en  within  Iwenty-four  or  foity-eight  hours 
from  the  beginning  of  the  acute  otitis,  and  if  at  this  time  some 
mastoid  tenderness  is  prcAcnt.  the  surgeon  ii  then  fuatidcd. 
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after  oMab]ishiiig  free drainugol1iroiigli  the  memus.  in  ^pplyin 
the  kc-cinl  Ui  the  mastoid  Cor  a  period  of  thirt>-MX,  ami  p(K4M- 
bly  for  a  i>(?nocl  of  (ort,V'Cif;hl  hours,  but  certainly  for  no  longer 
time.     At  llic  end  of  this  time  tlie  icecoil  should  be  rcmoveiJ 
and  *houUl  luH  ht  rea|»i>lied.    Any  beneficial  tfTeci*  which  will 
rcsiili  from  the  local  ^ii[»licatiijti  itF  cold  will  have  l^ecn  obtained 
ai  the  t'nd  of  iliiny-six  to  f<jr[y-eighl  honr-i.     If  tendenie^  per* 
$i^t^  ;ifter  the  use  of  cold  for  this  Icnglh  of  time,  no  fnrlh<f 
abortive  mcrisnrc^  shonJd  tic  attempted,  bvit  the  siirj^con  ^hotild 
enter  the  mastoid  al  once.    In  doiihiini  at^ts  the  oiologi&t  ii 
perfectly  jusiified  in  exposing  the  mastoid  aninim  for  explon- 
tory  purposes.     Unilcr  proper  aseptic  precauitons.  no  ham 
can  re*idt  from  thh  ii|ieratioTi,  and  early  interference  may  save 
the  ti;iliciit  i\  pmlonKnl  nmuilc^tcncc  fntlowing  a  more  severe 
operative  procedure,     i  can  hardly  speak  favorably  of  local 
bloodletting  over  the  mastoid  region.    Occasionally  it  may  be 
followed  by  relief;  but  my  experience  has  been  that,  where 
blood  has  been  abstracted  from  this  region,  the  symptoms 
have  been  delayed  tndy,  but  the  cofTiidit-aiinn  lias  not  been  pre- 
Ycntcd.    Another  ohjrctinn  to  Inciil  Idoocllettirig  lies  in  the  £ac 
that  the  tenderness  of  the  parts  to  which  the  meastire  giv 
rise  may  mask  that  due  to  the  inHammation  of  the  osseo 
strucittres.    This  is  not  a  serious  objection^  to  be  sure,  ami 
little  care  on  the  part  of  the  suri^eon  \vill  enable  him  xo  dis- 
tingnish  between  superiidid  and  dee)>  tenderness.    At  the  sainc^^ 
tine  it  h  i;np(>r1;Lnt  for  lis  to  recogni/e  the  fact  (sf  mn^toid  m-^^| 
volvement  as  soon  as  it  t^iUcs  place,  and  not  delay  prompt  inter-  ^^ 
fcrencc.    Any  mea^tires  which  temporarily  relieve  the  symp- 
toma.  or  cause  the  disease  to  progress  more  slowly,  arc  of 
decided  disadvantage,  and  often  a  menace  to  life.     The  par- 
ticular oiwmtive  mca.snres  to  he  adopted  when  the  niast(j>d 
involved  will  he  fully  described  In  (he  >eeMtin  dcvotwl  to  sii 
gcrv-     It  should  be  slated  here,  however,  that  the  author 
decidedly  averse  to  the  employment  of  a  simple  incision  ov< 
the  mastoid  in  these  eases.    The  value  of  the  so-called  •'  Wiide'5 
incision  "  depends  upon  the  depletion  and  :i  certain  amrmnc 
of  relief  to  tension  secored  by  division  of  :he  periosteum.    Tlic 
o|)ei;ittfni  is  exceedin^^ly  p»infuh  «<nd  ;i  gnierul  An-t^i^thetic  i^ 
usually  necessary.     In  all  cases  where  the  Wilde  Incisicm  10- 
positively  «lcmaniled  it  will  probably  be  necessary  to  enter  ih^ 
mastoid  at  *i  l:»icr  period;  and  to  give  the  patient  an  anaesthetic 
upon  one  day  for  the  pnrjiosc  of  making  s  superficial  incisii 
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ISn^  to  repeat  l\  a  <lay  laier  for  the  purpo&e  of  comjileiing  the 

©pcratton  atwl  cTUcring  the  ni;i&(ui<J  firocess  itself,  is  absoUiloly 

Uiijiistiriablr.     When,  therefore.  r-\i.rniiil  incision  seeiii.s  imli- 

calcil.  but  tlic  surgeon  docs  aoi  feci  jLisiilicd  in  entt^iiaj;  llie 

bone,  it  is  niucb  better  lo  %vait  for  twenly-fotir  or  forty-eight 

hours,  At  w  hjch  lime  no  doiiht  will  exist  as  to  the  proper  course 

^  to  pursue.    Incision  ^sithin  the  iMn^l  lias  alrcaily  been  spoken 

■of,  anil  I*  in  rculily  an  intemal  \ViUlc'<:  incision.     The  pneii- 

T^^lDBlic  cells  of  the  niaslnitl  are  locate"!  mncli  nearer  ilie  superior 

unB  of  the  nicalu?)  tUau  tu  tlie  i^xleniiil  Mirface  of  l1ic  niasUml 

cOTXiiX.    This  incision  in  the  ci\ui\[  frcqticnlly  rclicvcj  tension 

*tifficicinly    lo    prevent    an    extension    of    ihc    inHammatton. 

Whenever  internal  incision  will  not  relieve  the  condition  ft-ithin 

■the  ma?UokU  external  inclMon  cenainly  -^Wl  not,  and  in  adults 

V^j^lonlil  be  a  cji  ilinal  rule  never  to  deptrnd  npon  ihe  operative 

ni^^urc  uf  flividin^  ihr  M»fi  ]iixri\  ;ilnTEe-     In  iluldrL-n  iniilcr 

three  year*  of  age,  where  the  mastoid  corlcx  is  thin  and  the 

cells  may  l>c  opened  with  ,i  stont  sc^ilpc!,  the  procciUirc  niny 

occasionally  be  jnstifialjlc:  bnt  even  here  experience  has  taitghi 

H^e  that  a  complete  operation  under  Rcneral  anajsthcsia  is  better 

that*  lo  incise  the  guperfieial  scnicitires  simply  and  secure  impcr- 

fctt  dr^tna^e.    Th<"  (i[jcning  nni^i  be  smill,  ^iid  na  knti\\lrdpe 

^kf  the  extent  of  the  tissue  involved  can  he  gained,  while  the 

Vtt^b  to  tTie  discharge  can  not  be  free.    Thcrciorc,  whenever  any 

^tjpfintive  procedure  i^  instituted  upon  the  mastoid  it  should 

bt  tborongb,  and  should  be  performed  under  general  ana?6- 

vllie^ia. 

^P       Wr  uccaat(i]i;j]ly  tnee't  with  cunc*  wbitli,  iifter  incision  of  ibc 

m^mbnnia  tympani  und  Lhe  r'^l^ilili^hnieut  of  drainage*  j^roj^rcss 

iavonhly  for  a  certain  period,  after  which — probably  l>ecaiiae 

of  a  fresh  acce^^  of  inflamniation— the  discharge  increnscf;  in 

amotmi.  the  pain   returns,  and   the  symptoms  are  repeated, 

allhou^rh  not  lo  the  same  dcRrec.     Here  it  m^iy  he  necr'i^ary 

to  re-iiinse  tlip  dnnn  inrriihrani*  and  ihorot^xhly  evacuate  the 

^knntenti^  uf  Che  tynijianir  cavity-     Kaeb  rccLiTrence  incurs  the 

^HanfTcr  of  mastoid  inflammation,  and  lo  delwy  tlic  establish- 

^■Rent  of  free  drainage  throupb  Ihc  extcrn;il  meatiifi,  in  the  hope 

^■hai  tlie  inflammatory  process  may  df'iappcar  *pont;meo«ily. 

^■k  certainly  unwise.     If  the  part*  are  kept  ihorougbly  cleansed 

and  attention  i^  piiid  lo  the  pniper  esiit  of  the  discharge,  very 

little  liic^d  TTcatinetil  i%  ncrr\s^iry  aside  from  this.     Occasioo- 

.iBy.ovvingio  the  impoverished  general  con<lition  of  the  palicntt 
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or  to  some  obslruciivc  lesion  in  the  upper  air  passage,  cHpfr* 
dall>"  to  ctilargcnicni  of  ihc  pharyngeal  tonsil  in  chiMrcn,  the 
discharge  becomes  small  in  amount  and  a*iMimcs  a  ;vater>-  cbar* 
^ictcfj  Init  <Ioe*  not  cease  completely.  Here  aueniion  lo  (he 
general  hcMllli  \s  ul  prime  im]ioTtaiictr,  sintc  if  the  tUscli-argc 
isalloiAed  lo  continue  too  long  the  ossicles  iirc  npt  to  become 
involved,  and  a  chronic  purulent  otitis  may  he  c5taljli*he*t.  II 
the  pliaryii^eal  vatjit  is  the  scat  of  adenoid  vegciMion*,  thefte 
should  be  removed. 

While  it  may  occafiionally  lie  justifiable  to  iticise  the  mem* 
bran;!  tynip;ini  a  srctind  lin<\  tti  ihr-  httpr  fif  presenting  the 
exlciiisinn  of  an  intbmmatciry  pmcrw  to  the  mastoid,  I  am  in- 
clined  lo  believe  that  where  a  myringotomy  has  hcen  done  once. 
and  been  done  thoroughly,  and  where  the  incision  has  been 
carried  out  on  to  ihe  upper  wall  of  the  canal,  in  the  manner 
already  described,  the  surgeon  will  be  wasting  time  in  aiiempt* 
iTig  lo  relieve  the  patient  by  n  seL'ond  incision  of  the  dmni  mcni- 
br;mc.  Of  roiirsr.  it  is  pussihlen  as  st;Ltcil  above,  that  reinfec- 
tion may  occur  at  a  compiirativcly  late  date  ami  after  the  open- 
ing in  the  membrana  tympani  has  almost  entirely  healed;  thc*< 
cases,  however,  are  extremely  rare.  Where  the  drum  mem- 
brane has  been  once  ihorowghly  incised  and  at  a  later  date 
symptoms  of  incomplete  drainaj^e  make  their  appearance,  i 
is  belter  to  open  the  mastoid  at  onte  and  lo  secure  free  drainage 
posteriorly,  than  to  tcmporis^c  by  resorttng  to  a  second  my- 
ringotomy. Such  a  procedure  will  probably  fail  to  relieve  the 
patient,  and  the  necessity  of  operative  treatment  on  the  mastoid 
will  be  simply  postponed  and  not  prcvcntcil.  \Vc  know  from 
experience  iliat  the  longer  snch  operaiive  treatment  is  delaywL 
the  more  extensive  is  the  destruction  of  the  bony  tissues.  It 
/  is  wise,  therefore,  for  the  surgeon  to  open  the  mastoid  upon  th« 
I  /  first  evitlerce  that  drainage  through  the  meatus  it  incomplete. 
Tn  c'Ase  the  discharge  does  not  cease  as  promptly  a^  might 
he  exjiected.  owing  lo  inatteniion  on  the  part  of  the  patient 
regarding  tlioroiigli  cleansing  of  the  canal,  granulation  tissue 
may  develop  along  the  margins  of  the  incision  or  spontaneous 
perforation  in  the  mcmbrnna  tympani,  or  the  mucous  mem- 
brane within  the  lympanic  cavity  may  !»ecome  greatly  hypet- 
irophied  and  prolnidc  through  the  perforation  in  the  fonn  of 
a  pediimnbteil  mass,  constituting  an  aural  polyp,  so  called. 
This  obstructs  ihe  free  outflow  of  the  secretion,  and  must  l>c 
cither  removed  or  destroyed  m  situ.    Removal  may  be  easily 
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effected  by  means  of  a  delicaic  siiar<^  armed  wilii  ftiic  wire.  For 
dfiircying  these  exuberant  granulaiion*  either  chromic  acid 
or  the  fnsei!  bead  of  nitrate  of  silver  niiiy  be  used.  Care  shoidrl 
l)c  liikcn  lo  tboroiigbly  thy  llie  gramilatiun*  before  tbc  esclia- 
rolk  is  applied  and  to  make  tbc  applitaiion  to  the  hjpcrtro- 
phicd  tissue  only,  And  not  allow  it  to  spread  to  the  surrounding 
parts.  This  i3  effected  by  lightly  touchjrg  the  pans  which 
have  been  cauterized  with  a  pledget  of  dry  cotton  immediately 
after  c';n»Ienzaiioii.  lo  remove  yny  excess  of  tlie  ;igent  employed. 
If  ilelicaJdy  executed,  the  procc<Lnre  i-i  not  paiiifuU  Inn  it  'm 
aln3>-s  wise  to  anaesthetize  the  part  with  a  tcn-pcr-ccnt  solu- 
tion of  cocAitic,  prc\ions  to  cauterization.  Chromic  acid.  I 
think,  is  the  safer  fluent  to  employ,  a^  nitrate  of  silver  is  some- 
tunes  followed  by  a  nther  t.h^T\i  renclion. 

Again,  the  Hyperlrophied  covering  of  the  internal  tympanic 
tt-sM,  inKir:id  of  iLs^inning  a  tiistinclly  polypoid  appcaranct,  may 
present  as  a  dtfTusc  thickened  mcmhranc.  This  occurs  espe- 
eisHy  when  the  pcrforalion  i*  of  large  size,  cspo^itig  ihc  tym- 
panum  over  a  considerable  area.  Here  we  make  use  of  the 
metallic  astringent  sali-i  in  mineons  sohition,  nitrate  of  silver 
bdr^  the  favorite,  although  Kidphate  of  copper,  sidphaie  of 
rinc,  chlnridr  of  /inr,  or  the  prr-iiilphate  id  irtm  may  be  em* 
>loyed  probably  with  equally  good  results.  The  strength  of  Ihe 
Solution  used  must  vary  with  the  special  condition  of  the  parts. 
It  is  always  well  lo  test  the  susceptibility  of  the  patient  by 
beginning  with  weak  solutions  and  to  increase  ihe  strength 
according  to  indicaiions.  The  siUver  soluiions  may  be  used  in 
strengths  itf  fnnn  t\\(i  lo  Idty  per  rent;  ibi-  r'mc  ?*;dt'iin  strengths 
^pf  frrjm  two  to  four  per  cctil.  If  sulphate  of  copper  is  employed 
Ihc  degree  of  concentration  should  not  exceed  ten  or  fifteen 
Strains  to  the  ounce. 

The  persulphate  of  iron  seems  to  be  of  particular  value  in 
causing  a  rapid  dis:ippearance  of  granulations  developed  about 
ibr  margins  of  a  perforilion.  The  %ohittuii  may  he  used  full 
strength  or  diluted  with  water,  acconlijig  hi  the  ^i^c  and  char- 
«rtCT  of  the  granulationsn  Tbc  [laticnl  should  be  seen  the  day 
folknving  such  applications,  as  occasionally  the  reaction  will 
cause  closure  of  the  opening  in  the  dnim  membrane,  and 
^jymptonii  dependent  upon  pus  retention  may  snpen'cne. 

When  only  a  Mindl  tpi^intiiy  of  disirharge  n-niains  ive  may 
finiL  thai  the  nse  of  l1uid  in  ihe  canal  Increases  rather  than 
idiminishcs  the  amount  of  discharge*     If  the  case  is  watched 
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closely,  utmigcnt  or  antuepttc  povilcr»  nuy  he  ciiTpk>>-evl. 
core  being  taken  that  the  of>cning  in  the  mrmbnuu  tympani 
is  IKK  occEofk«l.  ibc  powder  being  in^offUied  so  as  lo  form 
a  iliiii  covering  over  ihc  membfana  atul  fhe  canal  walU.  If 
thb  pbn  i<t  a«lopicil  the  laiicnt  musi  be  seni  tbitty  by  ibe 
surgeon  ^ml  the  torts  ihortmehly  cleansed  by  means  of  the 
cotton  pldgci.  after  which  the  povnJcr  is  lightly  dusted  over 
the  membrana  t>inpani,  the  gran  illations,  or  the  exposeil  wall 
of  the  middle  ear.  as  the  case  niay  t>e.  U'e  may  use  boeic 
acid,  iodofofrn.  iodol.  or  dermatoL  When  the  i%-aUft  of  the 
c^nii\  ajipr.ar  iralilen  fnim  long-cociHnncI  irngation,  the  ad^H- 
tion  of  a  5ina]1  amount  of  oxide  of  zinc  lo  any  of  the  above 
powders  is  desirable.  This  protects  tlic  <lenudcd  lining  of  the 
meatus  and  favors  the  formation  of  normal  ei>ithclium.  Afti!r 
the  openinfi^  in  the  <lrvm  membrane  i^  ctoAcd,  inflation  should 
be  employed  at  firii  daily,  the  intenaJ  being  incTeaf«d  as  the 
par1%  reHume  their  normal  appearance.  Ii  is  nnportatir  that 
ihi^  plan  vhould  be  carried  oui:  otHerwisr  a^thcsiont  may  de- 
velop in  (he  tympanum  and  the  function  of  the  or|[an  be 
deeideflly  impaired. 
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Uni>ek  chronic  catarrh  oF  the  mirldlc  car  various*  idTccUoris 
of  the  tympaEiLim  b^ivc  been  described.  The  selection  of  i\\h 
name  is  parficubrly  unfortunate,  since  it  conveys  the  impres- 
sion that  the  disease  is  really  a  complicating:  lesion  oi  some 
condition  in  the  nose  or  naso-pharynx.  '' Catarrhal  deafness" 
ix  a  term  \vhfeli  appeam  not  only  in  our  fitand.ircl  works  upon 
otology,  but  also  forms  a  prominent  feature  of  the  adveniac- 
ment  of  almost  every  charlatan. 

In  the  first  pWe.,  catarrh  jis  a  dtstf^tsc  docs  tiol  exist,  it 
being  merely  a  term  used  to  describe  a  s)mptom.  mcainn^ 
from  its  derivation  aimply  a  discharge.  By  common  consent 
catarrhal  inftummntion  is  the  term  applied  to  a  simple  inflam- 
Dnalion  ol  any  mucous  membrane.  It  may  occur  in  the  car 
Or  elsewhere,  constituting  a  primary  disease  entirely  inde* 
pendent  of  any  legion  in  the  upper  air  passages. 

When  the  mucous  membrane  of  the  middle  car  ia  ihe  seat 
of  such  3  chronic:  iiif1;itnm:Ltfiry  process  the  changes  whieh 
lake  place  aic  of  two  varieties:  In  one  form,  which  may  be 
Icrinec!  a  hypertrophic  inflammation,  \vc  have  a  swelling  of 
the  lining  membrane  of  the  tympanum,  due  usually  at  hrst 
to  a  chronic  venous  con);;:esiion;  this  continuing  lor  a  long 
period  re:iults  in  hypertrophy  ol  the  elements  of  the  tissue 
Hning  the  cavity.  Over  the  bony  internal  wall  of  the  mid- 
dle car  the  mucous  membrane  is  thickrnrd  and  hyprra.'mic 
and  ihe  glaitdulur  elenieiils  produce,  therefure,  an  cxcl-ssIvc 
amount  of  secretion.  In  the  drum  mcmbr;!ine  the  »ame  pro- 
ccas  take*  place;  the  fibitiu*  layer  becomes  thickened  in 
places,  and  may  o\'cr  certain  areas  be  the  aealoi  cnlcareoua 
deposits.  The  same  changes  take  place  in  the  ossicles,  liga- 
ments, and  in  the  walls  of  the  Eustachian  tube.  Owing  to 
the  chninic  hypenvmia.  serum  or^rcJ-mucu^  may  collect  in 
the  cavity  and  remain  there  permanently,  or  the  fluid  may  *H!U 
appear  from  lime  to  time  when  the  congestion  is  less  marked. 
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In  contnutistinction  to  tlicsc  chaogcs,  wc  find  fd  another 
class  of  cases  a  proccn*!  chfiractcrucd  by  lisKuc  kiypcrpLa^ia 
rather  ihan  by  ^hypertrophy ;  the  ntw  tissue  is  hrm  and  hbrous 
in  character,  secretion  is  diminished,  the  walls  of  the  res- 
scls  supplying'  the  pans  are  thickened,  and  a  true;  sclerosis 
restults-  In  this  form  of  inrtamm;HJon  Iht-  f;ivonTc  site  of  the 
inllammalory  process  is  the  lejjion  uf  \\\v  oval  and  round  win- 
dows. The  noler  wall  of  llie  tynipaiitiiii — rhal  in,  the  mem- 
br^na  lympam— may  present  almost  novariMion  from  the  ivor- 
nial  afipcAi-jincc:.  In  the  Eusiachinn  tube  the  ti&sue  changes 
cait&c  an  acttinl  iiicrcajic;  in  the  caHbrc  of  the  canal  aft  the  mem- 
brane becomes  hrmcr  and  more  closely  applied  to  the  parts 
beneath.  In  the  tympanic  ligaments  this  sclerotic  process  in- 
creases  their  firmness,  binding  the  ossicles  rigidly  together 
and  fixing  them  firmly  wiiJiin  iIip  cavily,  mi  fh:il  the  degree 
of  motion  in  every  direclion  is  much  reduced.  About  the  sta- 
pcrdial  niche  wc  lind  ilciiivc  coimcctive-lissiie  hanils  ninning 
from  the  head  of  the  stapes  and  from  the  crura  to  the  walls 
oE  (he  pelvis  ovalis*  The  motion  ol  this  ossicle  U  therefore 
greatly  limited.  At  the  n>und  window  similar  cha>kges  pre- 
vent the  compensatory  movemenis  of  the  membrana  tympani 
ficcondaria  and  render  the  vibratory  motion  of  the  labyrin- 
thine fluid  diHicult  or  imp*>&sibkv  Whether  ihc  hyperplastic 
form  of  Enllamination  is  often  secondary  to  the  hypertrophic 
(f>rm  i^  a  monted  qut!sljiin.  but  the  xveight  of  evidence  seems 
to  fa¥ur  this  view. 

Chronic  HvrERTiioPH:c  Otitis  Media. 

^tioiogy.— A  chronic  hypertrophic  inflammation  within 
the  tympanum  may  follow  an  acute  catarrhal  otitic,  an  acute 
congestion  of  tlie  Eustachian  lube  which  h:t«  failed  to  resoive 
completely,  or  a  similar  prticess  in  which  the  middle  ear  and 
tube  Aic  both  uiviilved.  It  may  al»i)  occur  a*  an  idiopathic 
affccticni.  the  organ  never  having  been  the  seat  of  an  acute  in- 
flammation. In  any  case  where  the  disease  is  chronic  from 
the  beginning  it  depends  upon  some  fault  in  the  manncrol  life 
oi  the  patient  through  which  he  becomes  particularly  susecp* 
lible  to  vascular  changes  in  those  portions  of  the  body  luied 
with  mucous  membrane.  Frequent  exposure  to  cold  result- 
ing in  repeated  .wtacks  of  acute  rhinitis  or  acute  n^sapharyn* 
gitis,  inim  which  the  vesscU  within  the  ivmpaniim  are  fre- 
quently engorged  with  blood,  is  a  most  common  cau!«e.     Th« 
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cniidhion  may  bc^ln  In  early  life  from  the  presence  of  a  mod- 
era  tt:  amount  of  adenoid  tissue  itj  tlic  ph^iyn^c^l  snjlt,  not 
enough  to  give  nsc  to  s^-mptoms  of  nasal  obstruction,  but  suf* 
fbcicnt  to  cause  a  venous  engorgement  o\  its  parts  with  each 
cx|>i>t4ure  li>  cfiid.  This  cotidittoii  interferes  with  the  intra- 
tyiripainic  circidEilIon,  and,  although  the  pharyngeal  tissue  may 
become  cniircly  normal  in  later  life,  the  changes  set  up  w  ithin 
the  middle  ear  may  persist  ami  even  increase  altlnmgfi  the 
cause  of  the;  aflection  hus  disapprared.  The  di^jcase  \k  more 
commonly  met  with  in  individuals  wIjosc  occupation  lenders 
ex|>09urc  to  inclement  weather  a  matter  of  necessity  ;  it  is 
hence  more  common  in  males  than  in  females.  No  period  of 
life  i^  exempt  Irom  the  disease,  but  it  occurs  more  frequently 
between  the  ages  of  fifteen  and  ihirty-five  than  belore  or  alter 
this  period.  Marked  impairment  of  the  general  health,  either 
irora  a  severe  illness,  from  prolonged  mental  anxiety,  or  from 
privitlion,  cotislilutes  a  fatrinr  in  The  caiisarion  nl  many  r.tst-^ 
The  jibnsc  of  alcohol  also  exerts  a  certntn  ellect  in  the  pro» 
duction  of  the  disease,  bolh  from  its  local  acrtion  upon  the  di- 
gestive organs  and  its  inHucncc  upon  the  circulatory  system. 
We  arc  often  told  that  the  aural  lesion  is  due  to  the  extendion 
of  inflninmalion  from  the  pharyngeal  vault  because  of  the  con- 
tinuity of  anatomical  structure.     While  thi!;  m:jv  be  so.  It  is 

■  certainly  a  question  of  little  importance,  since  the  same  causes 
HKtlng  to  produce  the  jiharyngcal  fnHanHURiion  mav  e^ert 
^nticir  effect  primarily  upon  the  jining  membrane  of  The  lytn- 
I  panum.  The  citccssive  use  of  tobacco  is  not  responsible  for 
I  the  di-Hcajtc  under  consideration,  except  as  it  may  alTccl  the 
V  ^ncral  health;  the  inhalation  u\  >mokc   product'*  quite  as 

deleterious  an  effect  upon  the  respiratory  organs  and  middle 

I  ear  from  local  action  a*  docs  the  actual  use  of  the  wecd^ 
The  opinion  vo  prev:ittntt  that  impaired  hearing  due  to 
catarrhal  inflammaiion  of  the  tympanum  U  to  a  certain  extent 
hereditary,  is  m>l  entirely  borne  uui  by  experience.     A  care- 
ful eiamin^kliifn  nf  st-iti^lics  sIkiwn  that  in  the  di:ica?ie  under 

■  consideration  heredity  plays  a  very  unimportant  part  in  the 
^^wsaiion,  h  is  true  that  certain  families  seem  to  shoiv  o 
^Bpvlicuiar  predtf^pofition  to  in  fl  Dim  mat  ions  of  the  lymphatic 
m  type,  engorgement  of  the  lymph  nodules  occurring  with  any 

s%ht  local  inRammatlon.  This  is  ftecn  If  wc  observe  the  fre- 
quency with  which  adenoid  vc^getaticms  are  observed  in  dif- 
lireot  members  of  the  same  f.TUiily  through  several  gcnern* 
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tians.  Since  Uiese  grmalis  exert  an  iiiflitcnce  upon  tvmpantc 
conftilioris,  il  i*  nnt  strange  lh:it  the  bHicf  %lunil(I  be  hvUl  tlJt 
the  aural  alTcctbii  is  ininMiiittcil  frcim  one  grncniiion  to  dii- 
other  In  many  case.*,  however,  wc  fiiul  the  pharyngeal  lyni' 
pbfitics  ciiiargctJ  through  several  generations  without  ait) 
aural  affection.  It  is  probable,  therefore,  thai  the  influenct 
of  heredity  is  limilcd  to  the  lymphauc  Ucposiis,  which  render 
the  e;irs  mure  ensily  atTt^t'te^I  hy  wlighl  changes.  It  is  sehloiii 
that  Tiny  h^rcitilary  hiMory  of  th<*  anral  di»<ra^r  >«  mvx  wilh 
without  tile  accompanying  lymphatic  taint. 

Pathology, — The  paihological  changes  have  been  described 
somewhat  at  length  in  the  Jntroductorj-  remarks.  To  reeapnl- 
ulaie.  they  coniisi  in  a  ^welliiiff  of  ilic  lining  membrane  of  the 
lyni]iT'iniiiTi,  rhie  at  first  to  a  venous  congestion.  bi3t  aflerwafd 
to  an  actual  hssui-  hyprrirophy.  The  newly  fiinn^'cl  livMie 
is  vascular  and  richly  supplied  with  cellular  elements,  the 
tibrous  elements  hcing  Imt  httic  developed.  An  actual  in- 
crease in  volume  is  the  result  of  this  process,  and  is  charac- 
teristic of  this  form  of  inllammation.  The  presence  within 
the  tympatuiTn  of  a  fluid  exmlatiun,  dnr  either  to  an  sbnor- 
ntal  a<"fivity  of  the  Necretory  gbtulit  or  to  the  transudation  ot 
the  iKiid  cleniciils  of  the  blood  from  the  engorged  vc*&cb^ 
constitute  another  prominent  feature,  So  particular  por- 
tion of  the  middle  car  is  involved  hy  preference,  even  the 
memlrana  tynifxini  sharing  in  the  changes  \\'rought  by  ihfl 
morbid  process.  In  the  memhraiia  tynipani  there  is  thicken* 
inj»  of  tin?  nincii%a  and  s\vdling  nf  the  llbriins  l;»yrr,  fnllnwetl 
by  true  hyperlrophy  here,  and  in  the  advanced  stages  by  a 
deposit  of  the  hme  salts. 

As  involving  the  drum  membrane,  the  structural  changes 
produced  are  usually  more  marked  in  some  parts  of  the  mem 
brana  tympani  than  in  others.  This  results  hi  an  irreguUrit 
of  lextnre,  Mjnii'  |jnrfioiifi  ;i]ipeitnTig  dense  and  [ipaijnr,  while 
others,  hy  eontra.<,  appear  thinner  than  normal  (sec  colored 
platen).  In  the  ICust<ichian  lube  the  tissue  changes  within 
the  widit  narrow  its  lumen,  and  prevent  the  entrance  of  iiir 
into  the  miildle  ear.  This  reduces  the  tension  within  the 
middle  ear,  ;ind  cau^ics  depression  of  the  raenibrana  tymparn 
from  atnios[jhcni:  presMUc.  A  graihial  strelching  id  the  dmm 
menii>rane  cakes  place  fri^m  ihc  continiKril  |>re-'*Mire  from  with- 
out, iinld  finally  further  displacement  i*  prevented  by  contdi 
^^^th  the  mternal  tympanic  wall.  The  prcsi^ure  against 
resisting    barrier    increases    the    local    in  Ham  ma  lory    proc 
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Ttjc  movement  of  llic  flnim  membrane  inward  antl  its  per- 
sistence in  ihis  pofiiijon  is  favored  by  the  action  of  the  tensor 
tyni|>:tnic  musctc,  which  by  contraction  draws  the  membrane 
inward  afi:ainst  the  wall  of  the  middle  ear.  From  <li!iii5e  the 
tendon  becomes  shortened,  this  change  being  aided  by  the 
inElaiinnuhny  |iriu"c%>,  U  tuiw  ihe  Ku*i;ichinti  tube  is  re- 
stiitrd  lo  11*  rnirniid  paiency.  the  mmibnina  lynijiani  does 
Tioi  a5^umc  its  correct  position,  and  it  may  even  be  impossible 
lo  replace  it  by  artificial  mcatia.  Similar  changes  occur  in 
the  intraiympanic  bffamems  if  the  T>!irts  are  snffered  to  re- 
main misplaced  for  a  coniiderable  length  oi  time.  Of  the 
li^^tnif^iilv  wliicb  liind  the  i.isHinil^r  ch;jin  together  tbc  c;ip- 
Mihr  liguRicnt  of  the  malleo-inciidal  a rtic illation  MifTers  ihc 
most.  It  may  become  rclaxetl.  and  render  dispiflccmcnl  of 
the  ossicitlar  chain  more  easy.  Krom  the  relaxation  of  litis 
ligament  the  entire  drum  membrane  ami  the  tip  oi  the  handle 

ihe  malletiB  may  be  carried  directly  inwanl  toward  th< 
Tymi>ainc  wall  by  n^t^itinn  <jf  Lhe  mallen*  npon  the  axis  kind, 
The  *rp«iral[oii  of  ihe  ariicnlar  snrfates  of  ibe  n]al1eu»  and 
mens  prevents  llie  perfect  transmission  of  the  aerial  vibrations 
to  the  stapes,  and  impairment  of  function  results. 

When  the  hypertrophic  process  chango^  lo  the  hyperplastic 
variety  the  newly  deposited  conneetive  tissue  becomes  trans- 
formed, it*  cellular  elemtrni^  disa]j|»ear,  and  ;ire  replaced  Iw  a 
dcntc  fibrou*  ti^uc,  which  by  contniction  increases  the  len- 

n  in  the  ossjeuliir  chain. 

As  lo  changes  occurring  in  the  labyrinth  from  the  process 
ithin  the  middle  ear.  tbo^e  mny  depend  upon  the  prc^&ure 
to  which  the  labyrinthine  duid  is  subjected  from  the  mcreased 
tensinn,  atihoi])£b  ihi*  factor  exists  in  ibc  early  s!a>;es  only. 
La1>> rin thine  conip1ik^ali(m%  ;ire   tun  common  in   the  byper- 

>hic  form.  The  most  prominent  element  in  their  causa- 
n  is  the  interference  with  the  labyrinthine  circulation.  .U- 
thotiifh  the  com  mum  cat  ion  between  the  tymi>anic  and  laby- 
rinthine vessels  is  no[  imimate,  bypcnrophic  change*  within 
the  middle  ear  exen  an  influcnre  probaljly  up<m  the  parts 
frt»ni  whirh  ibey  ivre  rtepjir^lcd  nnly  hy  the  ihin  membrane  of 
e  round  window  and  by  the  fibres  of  the  annuhir  Hgrnncnt 
II  the  fenestra  ovali?,  A  large  portion  of  the  venous  hlnod 
from  the  labyrinth  enters,  the  tjencml  cireulation  through 
t!ie  vena  aqi]:eductt!S  cochletc,  which  leaves  rhc  Ubyrinth 
to  the  round  window      llcnce  an>    increased  v^iscular- 

wiihin  t)ic  tympanum  alTecia  the  venous  ilow  through  this 
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channel  both  hy  mechanicul  pressure  ^ntl  by  tlie  change  in 
ihe  rapitlity  of  the  How  of  the  hlrHJtl  tutrctu.  Tlie  acuiftl 
communication  between  the  vessels  of  the  middle  car  and  the 
labyrinth  has  been  demonstrated  by  Casscbohm,*  ihc  anaft- 
tomosis  Uikmg  place  at  the  round  window.  Buck  has  dem- 
orfitrated  a  fiinilaf  communication  at  the  oval  window.  Tbe 
perforating  vessel*,  which  Poliuer  clatnifi  to  exhl,  have  already 
been  meniioned.  While,  therefore,  llie  coiiimnnit^ition  may 
not  be  very  direct,  a  disturbance  of  the  circulation  within  ilic 
middle  ear,  if  continued  for  a  long  period.  tniiM  cnusc  changes 
in  the  labyriniliine  blood  current,  and  corresponding  changes 
in  labyrimhiue  pressure. 

Symptomatology. — The  alTection  is  usually  btlateral.  al- 
thoui»h  holb  orj^ans  are  seldom  involveil  to  the  same  degrcc- 
Tlic  hearing  ^\ith  which  wc  arc  endowed  is  far  in  excess  of 
thai  necessary  to  carry  on  the  ordinary  vocations  of  life,  and 
one  may  he  unconscious  of  any  impairment  of  function  until 
it  exists  to  a  marked  de^ee.  When  these  i>atients  come  un- 
der observation  rhey  seek  relief  either  on  account  of  the  im- 
jMiirmenl  in  function  or  because  of  dislre-ssing  subjective  noises. 
The  impairment  ol  function  is  usually  intcmiittcnl  in  the  early 
stages,  the  periods  during  which  the  hearing  seems  to  the 
patients  to  be  fairly  normal  having  become  gradually  shorter 
anti  shorler,  until  at  last  they  seek  relief.  This  irrej^ularity 
in  the  occurrence  of  the  symptom*  is  quite  characlensiic  of 
the  hypertrophic  variety  of  inflammation  of  the  middle  ear. 
Sudden  changes  in  lemperatiirc,  indiscretions  in  diet,  or  im- 
pairmcm  of  the  general  health  cause  the  local  symptoms  to 
increase  in  severity  on  account  of  the  changes  which  ihey 
efTect  in  the  mucous  meitibrane.  The  subjective  noi^e?  arc 
usually  more  pronounced  upon  one  ^^ide  than  upon  the  other, 
and  the  same  is  true  of  the  impairment  in  bearing.  These- 
symptoms  may  be  more  marked  hi  tht  same  car,  altboitgh 
where  the  disease  has  existed  for  a  long  time  wc  may  find 
that  the  noises  have  entirely  disappeared  from  the  car  first 
affected,  tinnitus  being  distressing  fmly  upon  the  opposite 
side.  Changes  in  the  po&ilion  of  the  body  may  infiwencc  both 
the  character  and  the  degree  of  ibe  *iiihjeCTive  noises.  Quite 
frequently  they  arc  only  noticed  nhen  the  patient  is  lying  (town. 
They  may  he  synchronous  with  the  cardiac  pulsations,  or  may 
be  continuous.    They  arc  naually  high-pitched,  and  ;itc  \*ari- 

*  CiEciJ  by  I'tljuNl^icbitvclik  Lehr>  dci  Dhiriitifilk,.  VleoniL  ift^L  pl  ijs. 
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brfy  deftcn1>iHl  :is  singing.  Iii^slng.  blowing,  or  wlilMling 
ntculx  Tlioc  MiUjcciivc  noi&cs  may  be  tuEircly  drowned  by 
Cxtemjil  »ount)^  Thiift  they  may  disappear  in  a  railway  irain 
or  on  a  Inisy  thoronghfan^,  Inii  reai>|>ear  instantly  in  a  quiet 
room.  In  Ihc  ^tmc  way  extern^  noises  affect  the  hearing  to  a 
ni^rkrd  drgrer  Most  tn  these  jrattetits  ;irc  ;i1jIc  to  hear  better 
in  a  noise  than  where  it  is  ([iiiet.  W'r  may  explain  this  fact 
ciibcr  npoti  the  hypothesis  that  the  more  intcrse  sounds  scnc 
10  set  the  ossicular  chain  in  vibration*  after  which  sounds  of 
less  intensity  are  able  to  so  mc^xlKy  this  motion  as  to  be  per- 
ceived, although  they  are  unable  to  ovcrcomt  intraiym|)anic 
rigidity  by  ihenurlvvs,  or  that  loud  sotind«  produce  a  condition 
of  sudilory  hy]>en"C5the*iia- 

Whcrc  Huid  is  present  in  the  middle  ear.  bubbling  sounds 
may  be  comptaincd  of  upon  forcible  attempts  at  clcarmg  the 
noslrila.  Snapping:  or  cracking  sounds  heard  in  the  ear  with 
each  act  oi  deghitition,  due  cither  to  the  separation  of  tlie 
n-alU  of  the  RuHtathfan  tube  ai  this  moment  or  10  the  entnmce 
of  air  into  the  iym[ianum,  Is  also  a  symptom  often  met  wilk 
Occasionally  wc  may  elicit  the  fact  that  upon  changing  the 
position  of  the  head  the  hearing  becomes  suddenly  impaired. 
This  is  frequently  due  to  the  presence  of  fluid  within  the  tym- 
panic cavity,  the  change  in  position  caiTsing  it  to  gravitate  to 
Ihe  region  of  the  oval  and  round  windows,  and  thu*  10  impede 
the  vibfiition  of  the  labyTiuthine  iluul.  Occasionally  slight  ver- 
jligo  is  complained  of.  This,  however,  is  not  severe,  and  is  usu- 
'iBlly  fittribntablc  to  a  sudden  change  in  tntratvmpanic  pressure, 
.d&  by  atJto-inflation,  in  the  act  of  blowing  the  nose,  aspiration 
th€  tympanum  by  a  sudden  deep  inspiraiion,  etc.  In  some 
,  huwever,  vertigo  lori^iiiine.*^  nne  of  the  chief  symptoms 
^hich  the  palicn]  complains.  Ttie  vertigo  i^  then  dne  either 
to  a  narrowing  of  the  Eustachian  tube  or  to  adhc»on»  alaout 
the  roimiJ  or  ova)  window  which  interfere  vith  the  normal 
laE)>Tirthinc  pressure. 

Pain  is  not  common  in  these  cases,  althoup|h,  when  a  sud- 
den stenosis  of  the  tube  occurs,  the  patient  may  complain  of 
occssional  neuralgic  pains  tsdi^iling  from  the  pharynx  in  the 
direction  of  the  ear.  In  certain  rare  irMancc-^.  where  the 
chronic  inflammation  is  confinct)  mostly  to  the  region  of  the 
Eustachian  tube,  the  patient  may  complain  of  shnq)  p;iin  in 
the  throat,  referred  to  the  region  of  the  lingual  tonsil,  fre- 
c^iiently  more  severe  upon  one  *ide-  Tt  is  impossible  for  the 
patient  to  loL^iitc  the  exact  p;iinfu]  (Kiint,  allhough  frequently 
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be  wAraiMB  fenm  tbc 
picSsre.     Jbe  aooi  mqvnc  cAasffe  b  &  nodcratc  de- 

of  tlic  poctcrior  fold  fFtg.  i03>.  Tbe  color  of  ibc  mctnbmie 
i§  dikfir  ■otfBiJ.or  tbcrc  my  be  «  s%te  twWmhig  tloi^ 
dw  adcaft  Iwidle  nd  m  i^  SBper»fMBiC3nor  border  of  the 
membnoe,  fi^^etbcr  witb  a  rrddbh  reflex  Erooi  the  tnienul 
tjeapaaic  wall.  This  Ust  ngn  »  cooaidcred  pankuUHy  im- 
portul  b^  Schwanxc,  05  iDdicatiTc  oi  tbc  bet  that  the  inflam- 
nulOTj  process  is  still  actire.  The  lustie  of  tbe  mcmbnae  ts 
osuslJy  sb^tJj  diahusbed.  while  in  texture  it  a(^>cars  some- 
what thkker  than  normal  This  apparent  increase  in  detuit/ 
b  osuallj  Dot  general,  but  is  more  prominent  over  certain 
areaft.  An  appcar^UKc  which  is  quilc  characteristic  of  the 
«aHy  siagt^  is  ih«:  roiation  of  the  maJleus 

«t]poQ  its  long  axis,  which,  if  ihc  membone 
is  At  the  same  iin>c  rctractrtl.  caiisr^  the 
malleus  handle  to  appear  narrower  than  nor- 
mal. 11  there  is  nodcpre^uoo.  the  rotatiou 
may  cause  the  manubrium  to  appear  abnor- 
mally wide  (Fig.  103}.  This  change  in  brx^adth 
is  due  to  inequalities  in  tension  of  the  intra> 
lympanic  Hgaments  from  the  inflammatory- 
prrjcc^s  which  is  morr  proDOunccd  £n  cer- 
tain portions  of  the  cavity  than  elsewhere,  Tbc  presence 
o{  adhesloTM  or  the  irregular  tumefaction  of  the  mcmbmne 
prevents  displnccmcnt  ol  ihc  ossicular  chain  by  rotation  of  the 
mnlleus  about  the  axis  band,  but  acta  in  such  a  manner  as  to 
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twist  the  ossicle  abfjut  its  \oTig  axis,  turning  one  of  its  pris- 
matic surfaces  toward  the  ciLnal  When  displacement  inward 
and  rotation  are  both  present,  a  sharp  edge  oi  the  shaft 
oJ  the  malleus  U  presented  to  the  meatus,  ihns  makinp  tho 
shaft  appear  narrow.  The  short  process  is  u&ually  more 
pnmnnent  ain\  ^hllrr  th;iii  nurrnal.  The  pn^iiiion  which  it 
assumes  give*  im]>nrfaiit  inbrnian'on  as  to  the  direction  in 
which  rotation  has  taken  plaec^  and  whtihcr  the  increased 
tension  lieH  in  the  anterior  or  posterior  half  of  the  tympnniinn. 
The  upper  portion  ot  the  membrane  above  the  short  process 
frcfiuently  has  a  crumpled  appearance  due  to  localized  areas 
of  inllammation  ir  the  parts  beneaih.  When  the  disr?ase 
has  existed  (or  some  time  the  membrane  In  this  region  may 
appear  abnormally  thin,  and  over  ihe  neck  of  iht-  malltus  may 
be  iulherent  and  nincli  depressed.  Prev*iure  here  may  ouse 
atrophy  o(  the  librous  tissue,  and  may  give  the  nieinbraiie  the 
appearance  of  having  been  perforated  and  having  undergone 
cicatrization.  In  the  more  advanced  case^  wc  Hnd  the  mem- 
bmna  vibrana  displaced  toward  the  prom- 
ontory, the  tip  of  the  inallena  frequently 
impinging  upon  the  wiill  of  the  middle  ean 
It  may  be  drawn  either  toward  the  anterior 
or  |)ostcrior  wall  ol  the  iy[ii[iannii],  accord- 
ing to  the  distribution  of  the  connective 
tissue  wiihin  the  cavity.  When  displaced 
backward  ^nd  inward,  wc  frc([uently  sec  a 
tense  baud  running;  from  the  short  process 
downward  and  b;:ickward  until  it  is  lost 
in  the  posterior  marpn  ol  the  membrane 
(Fig*  103):  so  well  defined  is  this  th:)t  it  is 
fretiuenily  mUtaken  for  the  handle  of  ilie 
malleus,  which  Wrs  in  frinil  of  it.  and  is  only  vIsiIjIe:  when  the 
he^l  of  ilic  patiecit  is  turned  so  as  to  permit  the  light  io  be 
directed  beneath  this  fold.  Pomcroy  has  t^ivcn  the  naoic  o[ 
"supernumerary  posterior  fold  "  to  thi.'*  band. 

When  there  is  fluid  within  the  tvmpanum  the  meinbrana 
trmpani  is  apparenllv  crossed  by  a  fine  line,  which  marks  the 
level  ol  the  fluid.  This  appearance  i«  only  presented  when 
the  drum  mrmbrine  is  not  thickened  from  hyperliophic 
changes.  If  ihis  has  taken  place,  the  level  of  the  cfTusion 
c-.m  not  lie  made  out,  but  the  segment  l«:low  the  level  of 
ibe  fluid  appears  more  opaque  than  the  part  above.     The 
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jnorc  lUnirkcd  ii  the  sccrcuiri 
sated.  Occasionally  fiftc  bubbles  may  be  seen,  appearing  a^ 
distinct  bright  points  upon  the  mcnibrana.  Any  o(  the  above 
appearances  should  make  us  suspect  the  presence  ot  fluid, and 
flny  alteration  in  the  picture  after  inflation  continas  the  opi 
ion.  If  the  membrann  tympant  has  remained  in  contact  wit 
(he  internal  wall  of  the  uiuidlL-  ear  for  a  conNlikrable  length 
<if  Time,  the  pre^^ure  may  have  caused  p«ir1ia1  absorption  of 
the  iibious  layer,  increasing:  the  Uans[)areacv  of  the  uicin- 
branc  in  this  locality.  On  the  otlicr  hand,  arcan  which  prfr- 
aent  evidence  oi  a  hypcrlrophic  process  ;irc  lrcq«cntly  th 
scat  of  calcific  deposits  in  the  later  statues  of  the  disease.  The 
development  of  adhc^iona  between  the  mcnibrana  vibr^ns  and 
Internal  wall  of  the  middle  ear  f»  scarcely  a»  characteristic  of 
the  hypc*rtn>phir  v;iricty  of  thr  it»f1:imm:iHon  'a%  of  the  hyper* 
pla-slJc,  yel  we  Jiiay  find  this  cimtJitiiiik  picscnl,  eHpecially  in 
the  region  of  the  umbo,  ;is  this  is  the  first  point  of  contact  b 
twccn  the  drum  membrane  and  the  external  tympanic  wal 
the  displacement  bcin^^  due  both  to  atmospheric  pressure  on 
to  the  action  oi  the  tensor  tympanic  muscle. 

In  certain  cases,  especially  where  frequent  auto-infl 
has  been  practiced,  the  drum  membrane  becomes  much 
[axed  in  the  upper  and  posterior  quadrant,  and  when  indrawn 
applies  itself  so  closely  to  the  bony  wails  as  to  pi-rniit  ihf  intra- 
tympjnic  landnidrksiii  thi^  region,  such  as  the  irtcuih>-st;ip(-<iial 
articulation  and  the  niche  of  the  round  window,  to  be  clear!/ 
made  out  {Vig.  9>1,  buch  a  relaxation  of  the  mcmbrana  is 
easily  demonstrated  if  we  request  the  patient  to  intltitc  (he 
car  by  holding  the  nose,  closing  the  mouth,  and  blowing 
forcibly.  When  this  is  done  the  upper  and  pofiterior  seg- 
ment will  be  seen  to  move  outwrtrd  into  the  canal,  while, 
ihe  same  lime  the  deeper  pans  disappear  from  view. 

The  impairment  of  hearing  in  these  cases  di^appea 
an  astonishing  extent  when  this  relastation  is  corrected,  but 
may  reappear  upon  deglutition,  the  air  within  the  middle  c 
being  aspirated  and  the  membrane  assuming  its  former  posi*' 
tion.  The  presence  of  adhesions  or  the  condition  of  relaxa- 
tion just  described  may  be  satisfactorily  demonstrated  bf 
alternately  rarefying  and  condensing  the  air  in  the  meatus  b 
means  of  ihe  pneurnaiic  olf^cope.  The  adherent  areas  do 
not  move,  while  the  relaxed  portions  of  the  drum  membraae 
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are  seen  to  make  exag^rated  inward  and  outward  excursions, 
according  ns  ihe  air  within  the  canal  is  condensed  or  rarefied. 
Anomalies  in  tension  of  the  intraljm panic  ligaments  are 
easily  di:n]on»1.rdtc:tl  liy  the  pneumatic  otuscope.  Under  m^ 
nipubtion  the  malleus  handle,  instead  of  moving  directly  out- 
ward  when  the  air  within  the  Ci;nal  is  rarefied,  will  be  Hcen  to 
twist  upon  iif,  lon^  axis,  the  tip  oi  the  manubrium  Irequcntly 
remaining  tixt^d,  while  the  i^hort  process  describes  the  arc  of 
a  circle.  Clinically  this  si^n  is  of  importance,  as  it  usually 
Indicates  r-claxation  at  the  mallco-incudal  articulation,  and 
may  account  fur  crrtuin  Nulijcclive  symptnm^  which  make 
their  ^ippcarance  only  when  the  patient  changes  his  posilion 
_^ad  suddenly  separates  the  aittcular  surfaces  of  these  OHjIcles- 
y  Inflation  by  ihe  catheter  or  air  bng^prcJcrably  the  former 
—elicits  various  auscultatory'  signs,  Hvidcnces  of  fluid  within 
the  tympanum  have  already  been  mentioned  and  need  not  l>e 
repeated.  When  the  lumen  of  tiic  tube  i*  narrowed,  the  air, 
upon  enlering^  ihe  mfdfile  ear,  wiU  produce  a  high-pitched 
sound  on  accuunt  uf  the  narrowing  of  the  canal,  ThU  sound 
may  be  cither  m(>i5t  i>rdry»nc:cording  tu  the  ^lage  ui  the  dis- 
ease^ WhcD  the  Tube  is  much  narrowed  and  the  walls  arc 
co^xred  with  thick  secretion,  the  air  may  tail  to  enter  the 
middle  ear,  and  a  distinct  percussion  sound  will  be  recO|;nized 
with  eaeli  attempt  at  infiaiion.  as  the  air  impinges  upon  the 
mass  of  inspJKfiated  mucuft  at  the  narrow  portion  of  the  tube. 
Prolonged  effort  will  usually  dislodge  this,  after  which  the 
air  will  enter  the  cavitv,  causing  a  sudden  outward  excursion 
<if  the  drum  meutlinme,  as  evidenced  hy  the  peculiar  sharp 
click  beard  as  it  is  driven  outward,  H  the  cavity  is  com- 
pletely filled  with  fluid,  absolutely  no  sound  may  be  heard. 
It  is  pofsible  for  the  adhesions  to  develop  in  ttuch  a  manner 
as  to  shut  off  the  greater  pari  of  the  tympanic  cuvity  !rom 
Ihe  EuEtaehian  tube.  When  this  occurs,  the  air,  as  it  im- 
pfnges  u|>on  the  barrier  ai  the  tympanic  orific?,  will  produce 
u  difjtincl  percussion  note  ^imilir  to  thai  he;ird  when  an  ob- 
Btruclion  is  prci^ent  at  the  isthmus  of  the  tube,  but  not  as  re- 
cnrtle-  Maikeil  lelaxalinn  o£  the  ilruin  iitembianc  is  recog- 
nized by  the  peculiar  flapping  sound  which  is  heard  as  the  [ax 
septum  is  forced  outward. 

Inspection  of  the  membrane  immediately  after  inffalioa 
will  enable  us  to  determine  over  what  areas  adhesion  has 
iken  place  between  the  internal  and  cttemal  tympanic  walls. 
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At  before  stated,  adhesion  £tt  the  umbo  h  not  uncommon,  and 
hctiCC  JiiRaLifjn  may  (>ru(]ucc  little  chnngo  in  tho  position  i)l 
the  mcmbnine,  ftUfiough  the  hearing  may  be  greatly  improved 
t>y  the  operation  from  the  rc-csublishmcnt  of  equilibrium. 

li.  f'iitiitioffiif  Examwiilicn. — Tlie  hearing  power  for  the 
voicr  is  considrnibly  rt^tJncrtl.  The  h(r:iring  power  for  thr 
watch  or  acoumclcr  is  also  cHminishcd.  Tht  lower  lone  limii 
ift  r]cv,itc(i.  aiLil  vvhcic  ihc  nudille  car  filfjne  \^  involved  the  i\c' 
^rcc  of  clcvalion  corresponds  to  the  impairment  of  audition 
for  the  whisper  or  for  the  conversational  voice,  These  cases 
usually  h(.-cir  a  whisper  relatively  better  than  articutaie  speech. 
This  b  due  to  the  fact  that  the  pitch  of  the  whisper  of  any 
given  combirution  of  letters  is  always  the  same,  while  in  ar- 
liculiite  speech  the  *aine  wurd  or  senlcncc  repealed  by  d£9er- 
m)l  individuals  varies  greatly,  owing  lo  the  presence  of  over- 
ttmri.  TIk  individual  qiialiiy  of  the  voice  depends  upon 
theM*  overtociea.  Hence  wc  had  the  power  fjt  perception  for 
tlve  conversational  voice  varies  greatly  according  to  the  indi- 
vJdtu^l  wiih  whom  the  polieni  converses,  with  some  the  hear- 
ing beini;  but  dightly  diminished,  while  with  others  marked 
lini>»inncnt  is  evident.  The  upper  tone  limit  is  either  nor- 
mal or  slightly  lowered-  Bone  conduction  is  increased  in  the 
ftirly  »tagrs  of  the  disease*  (he  vibrating  tuning  fork,  placed 
in  the  median  line,  being  referred  to  the  poorer  ear.  In  ad- 
vanced cases  it  may  be  referred  to  the  better  ear,  and  when 
thb  is  the  case  the  prognosis  i»  less  favorable.  U'hcrc  the 
upper  tone  limit  is  lowered  it  not  infrequently  happens  thai 
the  greatest  deviation  from  the  normal  s^tandard  i*  in  the  bet- 
ter car.  This  is  explained  upon  the  theory  that  the  increased 
labyrinthine  pressure  upon  the  side  first  affected  has  caused 
certain  changes  to  take  place  in  the  cortical  area  specialijfed 
fur  the  |»crccpU(m  of  these  pMrli(:u1;ir  noies-  Thi*i  area  re- 
ceives mo5t  of  its  nerve  fibres  from  the  ear  of  the  opposite 
side,  but  a  few  come  from  ihc  organ  of  the  some  side.  The 
inHuence  of  the  tympanic  condition  vipon  the  labyrinth  of  the 
organ  lirst  attacked  institutes  certain  cortical  changes  which 
affect  secondarily  the  nerve  fibres  derived  from  the  other  ear. 
These  secondary  changes  expended  upon  the  receptive  mech- 
anism are  more  rapid  than  the  changes  within  the  middle  ear: 
and  we  find  the  lahynnthine  degeneration  on  the  side  last 
involved  more  marked  than  in  the  organ  primarily  affected. 
It  la  of  iinporUncc  to  recognize  this  fact  as  indicative  of  the 
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v!|irogre&«  of  the  djKe^ise,  :ind  prompt  mc^^^iirrrs  mu^t  be  insti- 
tuted to  curtail  thr  steady  advaitcc  of  thr:  aJTcciion^ 

kProgroosis, — The  ultimate  outcome  will  depend  upon  iIjc 
ausc.  llie  social  cundition  ol  llic  patient,  and  the  otcnt  to 
'hich  the  process  has  advanced  bciorc  the  paticiH  comes 
under  observation. 

When  seen  in  the  early  stains  associiited  with  affections 
^cithcrof  the  nasal  passages  or  of  the  nasopharynx,  wg  may 
hope  to  arreit  tht*  di^^ase  cotnpleltly,  ;in(I  in  a  hirg'e  measure 
^  to  corrcfti  the  d:im;igr  already  done      The  station  in  life  oo- 
^^upicd  by  the  palicul  influences  the  pnigre^  of  thr  disease, 
in  so  far  as  il  necessitates  his  exposure  to  inclement  wenithcr. 
phyMcal  hardship.  suddcLi  ch&nges  of  heat  and  cold,  and  pro- 
tcnged  mental  exertion.     The  age  ol  the  patient  is  also  a  fac- 
tor.    Thus,  il  the  impairment  of  (imcTittn  is  cnnsidernble  in  a 
patient  under  thirty  yeaiE  of  ajje.  we  can  scarcely  hope  for 
greai  improveroeiit  except  by  the  employment  of  the  most 
radical  means  at  our  command :  while  the  siimr  dcjjrce  of  Im* 
pairiDcnt  mel  with  later  in  life  would  br  more  amenable  to 
treatment,  since  at  this  period  hypertrophic  elian^.s  in  the 
upper  air  pa^siges  ,ire  the  exception,  the  tendency  being  for 
sponUncous  absorption  to  take  place,  and  the  aUcction  might 
even  improve  spontaneously,     hi  any  jjivcn  case  where  the 
nunil  lesion  i»  associated  with  some  affection  of  the  upper  air 
|ja^saj;es.  wc  can  usually  promise,  by  restoring  these  parts  to 
their  normal  state,  tn  relieve  the  patient  of  those  sudden  flue 
tuationv  in  he;iring  depfndrnt  upim  vasL'idar  disturbanirc-s  in 
the  up|icr  air  passages.    At  ilie  same  time  the  progress  of  llic 
YJiM^i-se  will  jtrobiibly  lie  checked,  but  any  marked  improve* 
mcnt  in  hearing  can  not  be  prt>mised  if  ihe  patient  is  more 
Ihan  thirty  years  of  ajje.  although  in  many  instances  the  re- 
C4ult»  of  treatment  are  exceedingly  satisfactory^.    In  youn^  sub- 
jects the  change*;  wrought  by  thorfjughly  freeing  the  upper 
Stir  passages  may  cause  a  retrograde  process  to  take  place  in 
thr  mucous  membrane  of  the  Tym|ianuin,  and  great  loiprovc- 
rncnl  may  result.     The  surgeon  must  l>e  cautions,  however, 

rarding  ihc  extent  of  improvement  promised. 
Hygienic  measures,  the  observance  of  which  renders  the 
patient  less  liable  to  colds,  most  also  be  considered.  In  ca?>es 
oi  long  standing  the  prognosis  will  depend  largely  upon  the 
presence  or  extent  of  secondary  labyrinthine  involvement,  and 
pardcijlarly  upon  the  degree  to  which  the  ear  of  the  opposite 
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side  15  affected.  Any  Icndcncv  tcwarii  secondary  sclerotic 
changes  as  tvidcncxtl  by  paiencv  ol  ih<;  KuM.icbian  tube,  or 
a  degree  of  patency  which  is  abnorrnnl,  will  also  render  the 
prognosis  moic  grave.  Tlie  conditioH  of  ihe  tube  itself  is  of 
imp<>rl:iiice,  nf^  it  enablei  us;  To  jud^e  oi  the  chancres  which 
have  probably  t;ikcn  place  in  tympanic  adhesions.  If  the 
iiibi?  U  of  iHirniaS  t;t!ibre  ii  is  prtibable  that  ihese  have  be- 
ctniir  finiKanfl  ihat.  iIk:  imjiairmeiit  in  (unction  depends  upon 
this  cause.  Wc  can  scarcely  hope  to  absorb  a  deposJt  of  long 
standing;,  and  hence  our  jirognosis  must  be  guarded. 

Treatment— Ue  muy  divide  this  into  Ihe  treatment  of 
the  upper  nir  passages,  the  treatment  of  the  l^ustachian  tube, 
and  the  treatment  of  the  intraiympanic  condition. 

Our  first  care  *hou!d  be  to  pbee  the  upper  uir  p:«ssagcs  iti 
such  a  condition's  to  permit  free  nasal  respimtion,  and  to  pre- 
vent as  much  as  possible  Hut  vennu*^  friignrgenicnt  uf  ihe-sc 
parts  from  slight  exposure  to  cold>  From  this  wc  do  not 
mean  that  slight  deviation  from  an  ideal  condition,  anatomic- 
ally spcaking^»  must  be  dealt  with  siirgicaliy,  U  the  najwl  pav 
sa^es  are  free,  and  no  evidence  oi  mouth  breathing'  is  present. 
th«  treatment  of  this  region  can  in  no  tvay  improve  the  audi- 
tory function.  In  the  same  way  a  small  amount  of  lymphatic 
(issue  wiihin  the  pharyngeal  vault  in  patients  over  twenty 
years  oF  a^^e  docs  not  demand  removal  unless  it  gives  rife  Co 
Sfune  special  disturbance.  In  vouiif^  subject?^,  however,  I  am 
disposed  to  deal  radically  with  any  lymphatic  hypcrUophy  ia 
this  region  it  there  is  the  slightest  evidence  of  impairment 
of  hearing,  since  in  early  Life  Ivmphalic  ti^^sue  t5  particularly 
prone  to  vascular  changes  from  comparaiively  slight  causes* 
Adenoid  growths,  then,  should  be  removed  surgically,  cither 
by  the  forceps  or  curelt*?,  or  absorption  effected  by  the  appU- 
catinn  of  rhemica!  agents.  <)l  these,  a  Sf.>liinon  of  the  nitrate 
of  silver,  introduced  through  the  anterior  nares  after  Ihc  fKirls 
have  been  rendered  insensitive  by  cocaine,  will  be  found  to 
be  effective-  A  soUition  of  sixty  grains  of  nitrate  of  silver  to 
the  ounce  mav  be  applied  to  the  part  by  means  of  the  cotton- 
tipped  probe,  care  bein^  taken  not  to  distribute  the  solution 
over  the  walls  of  the  nasal  cavity,  nor  to  use  it  to  freely  as  to 
allow  it  to  paw  into  the  lower  pharynx.  Hypertrophy  of  the 
turbinated  bodies,  if  excesslvr,  may  be  dealt  wilh  surgically, 
hut  ii^uidly  citnteriAiticin  with  chnimic  acid  will  be  sufficient. 
Obstructive  lesions  due  to  deformity  of  the  septum  may  be 
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"removed  cither  wiih  the  saw,  trephine,  or  g,iWano-caulcr) . 
as  the  operator  deems  most  expedient* 

h  Concerning  ihc  reoiovalof  the  (auciul  tonsils,  It  i«  my  be- 
Micf  thai  they  may  cause  secondary  <*ngorgcment  within  the 
naso-pharynx.  und  hcDcv.  if  they  arc  h y pert rophi erf,  their  rr- 
mova)  is  imiicalrrrl  when  met  wilh  in  diihlhiKHl  m  early  adult 
Jile.  Alter  thi*  period  this  rule  natviTJilly  dors  not  ^Tpply^ 
■  The  Eustachian  canal  usually  requires  special  measures  to 
determine  its  retum  lo  the  normal  degree  of  patcrcy.  Where 
the  obstruction  depends  merely  upon  venous  cngorg^ctrcnt  or 
cedcnia,  attcniion  to  fhe  upper  air  passages,  l<)gethcr  with  in- 
flation ot  the  middle  ear  with  air,  wiJI  be  effective  without 
any  other  menswrcs  directed  to  the  tube.  The  bencftci^il 
eCi'ct  of  infl:iiiuii  upon  the  calibre  of  the  Fustachian  canal 
depends  iipnu  the  fact  litaf  when  the  normal  calihrr*  is  re> 
Stored  for  a  short  time  by  the  passage  of  a  current  of  air 
which  tcmporaril>  relieves  the  en]fc:orgement,  it  gradually  rc- 
gaioft  its  normal  patency.  The  air  douche  drives  the  blood 
out  oE  the  distended  venous  channels  and  permits  them  to  re- 
tiumc  their  normal  lone,  in  much  the  same  manner  as  an 
ch^ic  bandage  relieve*  venous  engorpcmeni  of  the  cxtremi- 
lics-  If.  however,  actual  hypertrophy  has  lalcen  place,  sttmu* 
lation  of  the  mucous  membrane  may  be  necessary  in  order  to 
cCect  reMoralion.  Thi%  i^  parHeularly  true  in  instances  in 
which  excessive  secretion  is  present.  The  pharyngeal  orifice 
■of  rhc  tube  is  the  pari  hrst  atlected,  and  the  changes  arc  most 
marked  in  thi»  region.  Before  attemptinf;  any  local  medica- 
tion, the  mucous  membrane  muti  be  thoroughly  cleansed  from 
adherent  sccreiion,  otherwise  our  ;ipplicatton  will  have  but 
little  effect-  Thh  may  be  done  by  waibing  out  the  pharyn- 
^eal  oriftccT  of  the  tiihr  with  an  iilk,iline  sniiition,  Mirh  «-i%  3 
weak  M>tutiari  of  bicarbonate  of  soda,  or  the  ordinar>  DobelTs 
fluid,  or  a  solution  of  boric  actd  of  about  twenty  grains  to 
the  ounce,  to  which  may  be  added  half  a  drachm  of  Listerine. 
This  cleansing  is  cflcctcd  by  employing  a  device  which  con* 
sists  of  a  Hustachiao  catheter  the  extremity  of  which  is  closed, 
while  Ihc  curved  porti<Jn  of  the  instrument  i*  Kujiplied  with 
lateral  perforations.  Fluid  injected  through  this  instrument 
^oe%  not  enter  the  lunieu  iif  the  tutur,  aUliou>;h  tlie  truuiprt- 
sUiapcd  orifice  is  thoroughly  washed  .ind  freed  from  ^ny  tena- 
cious secretion.  The  solution  may  be  injected  by  mcaas  ol 
common  eur  syringe  in^rted  into  the  outer  end  ol  the  in- 
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?&trumcnt,  or  [he  syringe  m;iy  he  profiled  vvitli  a  contcnl 
which  fiH  It  E^xuctly.      I  lie  mgtitli  *ji  the  ttilic  iiiuy  aLto  Ix 
cleangc<l  by  \vifiing  it  out  with  a  [jlc<Ijn?t  of  cotton,  the  appli* 
cator  being  cnrveil  like  ihe  Eusiachian  cathclcr.    After  ihor- 
ouglily  cleansing  the  pharyngeal  orifice  of  the  mbe.  it  should 
be  tondieil  with  an  ;iMringeiit  MuUiiiou,     A  solution  of  nitiali 
of  silvrrH  ten  to  thirty  grains  U>  ihc  ounce.  Ls  ihc  appbcalion' 
most  nsctl     In  older  oiscs  the  appUcalion  oi  equal  pans  erf 
compoimd  tincture  oi  iodine  and  glycerin  h  cflicicm.     Even 
where  the  tube  is  involved  for  a  confiitlerablc  distance  beyond 
its  pharyngeal  aperinre,  treatment  of  this  region  may  cau^ 
abMirption  tif  the  nrwW  dqtu«tted  linMie.     H  ibii  f»iU,  applies-' 
lion?*  nmy  he  tiuule  to  ihe  entire  length  of  the  c^iral,  rilher  l>3r 
means  of  stimulating  vapors  or  of  medicinal  soltitions.    The 
precise  manner  of  canning  out  these  measures  has  already 
been  ijiven.     Dilatation  of  ilie  Eustachian  canal  by  bou|*ie£  is 
exceedingly  eftlcacioua  where  the  de^josit  h  of  long  ^landin^J 
the  n^echanic;i1  siimnlaium  rhn-  tn  the  ]»rcsdnce  of  ibe  in<tm- 
ment  within  the  hunen  of  (be  tiiht  lansiiig  absorption  of  th< 
ncw-formcd  tissue.     If  the  walls  of  the  tube  seem  much 
laxed  and  the  obstructioti  recurs  quickly,  although  the  tub* 
may  admit  the  passage  of  a  bougie  of  considerable  size,  it  is' 
well  to  leave  the  instrument  in  position  for  several  minutes  to 
restore  the  noniul  ume  tif  the  ri*ine-*-     MediiateU  bougie* 
may  he  used,  but  their  em|>loynirnt  is  difflcidt,  ^ncl  pioniU^^ 
no  advantages  over  topical  applications  made  in  the  tnaimd^l 
described  imder  tubal  congestion. 

In  place  of  the  simple  device  recommended  under  "  Tubal 
Congestion."  for  efTectinR  dilatation  of  the  Eustachian  itil>e, 
very  vini*f;iclory  rrsn1t*i  may  be  obtaine<l  by  the  e1ectfT>]y1iC;^H 
[netblMhso^tmng!^  jidvo^atcfl  \t\  1>,  Duel'    By  means  of  thif^l 
method  the  svrolkn  membrane  of  the  [Eustachian  tube  is  rcfitorcd 
to  its  normal  condition  through  the  influence  of  the  galvanic 
current,  the  negative  pole  of  the  battery  bem^  applied  directly 
to  the  inllamed  ti^suea.  while  the  positive  pole  is  applied  to  &onia|H 
neutral  pohn.     In  order  to  carry  out  this;  pbn  effectnalU'.  it  ii!^^ 
nerrS'i^iry  In  insulate  ihc  r-ithpirr  fliroiTjrb  which  the  bougie  i* 
passed,  to  prevent  the  currt-'ut  from  short-circuiting,  and  also  in 
order  that  the  full  force  of  the  current  may  be  applied  directly  to 
the  swollen  and  inflame*!  membrane.    This  is  effected  by  wind- 
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m  onlinary  silver  luist^cbian  oithctcr  wiih  a  thin  »in\y  of 
rul>1>er  li^isiie,  thu^  fomiiii^  an  iiiiulatin^  coritm^,  An  oLtvc 
HppctJ  metal  botigie.  preftrralily  made  of  gold,  i«  ihen  |ia(H«cd 
ihrongli  llic  Fn%l;tcUUn  nilhelrr,  in  c>:aclly  the  jft^nic  manner  as 
ha^  been  aln-ady  ».k'jicnlj<rii  in  explaining  ilie  lecliiiiinue  uf  (lie 
simple  method.  'i1ii&  nietallic  bougie  la  connected  by  means 
of  a  coni  vvich  ibc  negative  pole  of  the  fralvanic  battery.  The 
positive  (Kile  *>*  tht  baitery  is  applied  at  s^jnie  neutr;[)  point  by 
means  of  Ihc  flM  sponge  electrode,  the  palm  of  the  patient  bting 
usually  selected  a*;  the  point  of  it*  application.  The  catheter 
i&  iTitrodiicett  in  the  ordinary  manner  and  ihe  nietalUc  bdugic- 
pa)^4cd  into  the  tube  until  an  uTistruction  i»  met  with.  Tlte  gal- 
raiiic  current  i^  then  ^lo^\ly  tumed  on,  being  controlled  by  n 
ilelicste  rheostat,  until  the  niiiliamptrcnictcr  rcgnster?^  Worn 
three  to  five  miliiampere^  of  current.  Slow  pressnrt  is  main- 
isincd  on  The  boiiRic,  and  after  a  short  inter\-a1  the  instrument 
will  be  fell  III  i;liile  by  ihe  obsirnclion.  The  in^iiruineiif  rs  passed 
\n  tim  manner  ihrcjiij^liout  the  entire  length  of  the  tnbe  jnti)  it 
is  felt  to  enter  the  nnddic  ear.  Tlie  surgeon  liecoinw  ct»gnirant 
of  this  fact  by  the  sensation  that  The  end  of  the  in&trinncut  haj* 
passed  into  a  lar^e  ca\Hty  and  hes  perfectly  free,  lie  always 
r«co(;n:ze«  the  fact  by  rememherinj;  the  lenpih  of  the  Eufiia- 
eTiian  lv:be  and  by  (ib^t?rvin^  !b;il  the  bongi*'  has  lieen  pit'^ied 
for  the  rtJfpuMte  (bVt;nice  in  niler  the  tympanum.  nn<lcr  normal 
cot»dition5,  it  ?^hould  be  borne  in  mind  thai  considerable  care 
must  be  taken  in  carrying  out  ibis  plan  of  treatment.  It  is  sel- 
dom i^'ise  to  use  more  than  five  milhaniperes  of  ctirrent  and 
probably  three  or  four  are  all  that  is  nece&sary.  The  voUaj»c  of 
the  current  innst  vary  with  The  ImwIv  resistance  in  eadi  indiviil- 
ual  ca.vr.  Tlic  vcihagc  'thoiiM  nrvrr  lir  mnrr  than  40,  ;ind  annal- 
ly  a  voltage  of  30  is  quite  snfrkicnt.  The  galvanic  current  may 
be  geticraicd  either  by  means  of  a  wet  or  dry  cell  battery,  and 
the  ordinary  direct  street  current  used  lor  illuminating  pur- 
poses may  be  utilised,  Whett  tbi*  current  is  tised,  proper  cati- 
lion  nnisi  t^e  employed  tn  have  a  cc^nTCl  tranitfomnng  apparatus 
for  the  rirrnit,  so.i^i  lo  hfr  reriain  llial  ton  grrat  a  voltagr  is  not 
obtained.  It  is  also  important  that  the  iheostat  should  he  very 
delicately  adjusted  in  order  that  it  may  control  the  current  per- 
fectly. 

Ir  is  diflieult  to  say  whether  thi$  form  of  Rnniachinn  boujTie 
pofise^ses  any  great  :iilv;mtage  m-er  the  simpler  method  de* 
scTilted  before^     The  ap|iar;iln^  is  certainly  rninplicated  ;ind 
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sornewliat  more  difliciiU  to  manipuUie  than  ift  th€  more  simpit 
device.  Regarding  the  jieriiianeiicy  of  result*  ob!ainc<!,  ;iftrT 
a  rather  extensive  expenctice  wiih  both  nicthodj^.  I  am  no! 
convinced  thai  ihe  results  whitii  follow  the  employment  of  tVic 
electrolytic  method  arc  more  permanent  than  Ihosc  ^^hich  re- 
sult Irom  the  tise  of  the  simple  bougie. 

The  injection  of  fltikls  into  the  tube  and  tympanum  is  never 
wise.  It  k  true  that  excellent  results  have  occasionalh'  been 
obtained  by  this  mean*,  but  the  same  objen  may  be  accom* 
phshed  wiihonL  subjecting  tlie  patient  to  the  serious  pos^ibiH- 
tics  which  the  injection  oE  fluid  into  the  tube  entail*.  Although 
the  tympnnie  portion  of  the  Eustachian  canal  is  inclosed  in 
firm,  bony  walls,  it  should  abvins  he  remembered  that  an  ob- 
slruclion  may  lie  at  the  tympanic  orifice  oi  the  tube:  ai>d 
although  >\e  can  not  i!il:^tr  the  o^senits  camil,  we*  may  over* 
come  an  obstruction  In  the  1oc:ility  above  named,  and  shouM 
never  fail  to  pass  the  instrument  through  the  entire  Ictigth  o( 
the  canal  until  the  tympanic  cavity  is  entered.  Relaxation  of 
the  mucous  hninj^  may  occur  even  in  this  re^on.  and  topics 
applicalinns  may  he  beneficial.  In  many  instances  an  inspcc- 
tKin  of  the  nicmbrana  tympani  Hill  reveal  the  bougie  in  the 
tympanic  cavity.  It  usually  iics  behind  and  a  little  below  the 
short  process  of  ihc  malleus,  and  by  pressure  can  be  made  lo 
push  the  drum  membrane  over  it  outward  into  the  canab 

The  changes  within  the  tympanum  may  consist  of  an  ac- 
cumulation of  fluid,  locali;?ed  or  (lifTuae  hyjserirophic  changes, 
and  adhesions.  Wlu'U  fluul  is  present,  its  removal  Oiotitcl  be 
cfTecicd  through  ibe  Eustachian  tube  if  possible.  To  this  end. 
the  operation  of  inflation  should  be  performed  with  the  head 
of  the  patient  inclined  a  little  forward  and  toward  the  opposite 
side;  the  current  of  air,  upon  entering  the  tympanum^  will  then 
force  the  fluid  through  the  Eustachian  tube  into  the  pharj-n- 
geal  vault-  When  this  fakes  place,  t)ie  ^ound  heani  iiiK»r  aiK- 
cuUalion  changes  in  character  from  that  cbaracteristic  of  fluid 
within  the  tympanum  to  the  harsh,  bubbling;  sounds  which  arc 
indicative  of  secretion  at  the  pharyngeal  orifice  of  the  canal 
Subsequently  auscultation  reveals  an  entire  abicrce  of  bub- 
bling sounds  as  the  air  enters  the  cavity.  When  removed  m 
this  manner,  the  elTusion  is  apl  to  accumulafi-  a  trcund  time. 
To  prevent  ihts,  it  is  wise  tn  folUnv  the  simple  inlbtion  with 
tbc  introduction  of  a  medicated  vapor  into  the  middle  ear. 
The  \-apor  of  compound  tincture  of  benzoin,  of  cucalypttts*, 
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tncnlhoI.alcohoKcthcr.  iodine,  or  ;tny  Other  volatile  ilnig  which 
possesses  mil<i  siimiilatin^  i^ropertJes  may  be  used.    The  length 

f  time  during  which  the  apphcation  shall  be  coniinuc<l  will 

epenl  upon  tiiceffeci  prorlucetJ;  the  degree  of  irritation  should 
.<j|  be  suflicieni  to  iimoiint  to  actual  jiaiii,  and  the  p;ilient 
slioiiUI  be  conscious  of  hut  a  nii>dcrate  stinging  sensation  as 
the  cLirrent  enters  the  tympanum.    If  the  fluid  accnmulales  a 

coml  time,  or  if  our  efforts  at  evacuatioti  ihroueh  the  tube 
arc  not  siieccssfiil,  the  membrana  tympaiii  mu^t  be  incised. 
Only  very  general  rules  can  be  given  as  lo  the  proper  point  of 
locating  the  incision,  since  llic  fiiitd  may  lie  i-tuM|iMibteil  in 
some  of  the  reduplications  of  the  lining  Tncmhranc.  Ff  the  en* 
lire  cavity  is  filled,  however,  ii  is  best  lo  make  the  incision  in 

c  posterior  quadrant,  dividing  the  membrane  from  a  point 
just  below  ihe  posterior  fold  to  the  inferior  pole,  the  line  of 
section  running  parallel  lo  tlie  periphem!  attachment  of  the 
membrane.  This  inci^iini  mwy  seein  unnecessarily  free,  hul  the 
re5ulU  obtainrcl  arc  ntuch  bet(er  than  where  a  sniall  ojicninic 
IH  made,  since  ^  large  opening  permits  complete  evacuation  of 
the  fluid,  and  the  parts  heal  within  a  few  hours,  with  the  dcvci- 
opment  of  no  cicatricial  tissue,  A  small  opening  remains  patent 
far  a  longer  period  and  is  closed  by  a  deposit  of  cicatricial  tis- 
sue, end  the  teTi^ion  uf  the  drum  nieni1ir:<ne  i^  ;iUered. 

After  the  niembraua  lympani  lias  been  iiiciM:d  certain  meas- 
ures may  be  necessary  to  cause  the  lining  membrane  oi  the 

iddle  ear  to  return  to  a  perfectly  normal  eomhtion,  and  thus 
prevent  the  rcaccumulalion  of  the  fluid.  These  measures  con- 
sJM  in  ihe  instillation  of  astringent  solutions  through  the  open- 
ing made,  or  their  injection  through  the  Eustachian  lube.  The 
former  method  is  decidedly  inefemble,  since  thtr  resultn  ob- 
tained are  e<|naMy  good  and  the  discomfort  to  the  p^Jlient  is 
tnueti  Ic**.  In  certain  instances  a  small  amount  oi  fluid  remains 
in  the  cavity  after  the  greater  portion  has  been  absorbed;  this 
remnant  becomes  inspissated  and  adheres  closely  to  die  lining 
nwtnbrane  of  the  middle  ear.  luflfliinn  of  ihe  tympanum  fails 
lo  remove  the  co]lecli<m  either  »u  acount  of  hi  viscidity,  or 
owing  to  the  frict  that  it  lies  out  of  the  direct  nircurrcnt.  Under 
these  conditions  the  tympatium  should  be  ihoronghly  washed 
0*11  with  1>oi]ed  water  or  with  Thiersch's  sohtiion.  This  lavage 
may  be  carried  out  either  through  the  Eustachian  tube  or 
tliTough  an  anificia)  opening  in  tiie  membrane  lympani.    Where 

e  object  is  to  c!eAn»e  the  cavity  rather  than  to  medicate  its 
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tfial  ^cclion  uf  iht  l<rmlori  \voi»l<l  lit  fullorted  hy  compTele  cure, 
Unfortunatdy,  wc  have  no  means  of  recognising  the  iam  iliAt 
ihc  proec35  is  so  Hmiled  in  extent,  and  expcnenec  leaches  that 
by  the  lime  the  tendon  is  ijemiancntly  shortL-nod  dihcr  portionst 
ol  ihe  middle  ear  luive  become  aflfctte'r  The  relief  obtained 
hy  Ihc  €)|>rr;iliMn  was  deinoti^l rated  hy  un  improvement  in  the 
tAT  opented  npon  and  also  by  a  decided  improvcmem  in  ihc 
organ  of  the  opposite  side,  and  both  Webcr-LicI  and  later  Cho- 
let^a  •  have  arced  The  advisabihty  of  the  procedure  for  ihe 
pnqiose  of  preventing  the  extension  of  disease  to  the  opf>otiie 
ear.  The  only  fault  that  can  be  fomid  with  the  procedure  is 
ihar  it  is  not  radical  enongh,  as  it  corrccis  the  increa«.e  in  ten- 
sion al  Inil  one  potni  in  the  ossindar  chain.  The  tendon  of  the 
tensor  lytiipant  in^y  be  the  htcality  in  which  the  fibrous 
ebanjtcft  hrst  m;niik-*^1  themselves;  btU,  before  thi^  condition  is 
reco^niiced,  a  ditlfii*c  hypcrrrophic  process  ha^  involved  a  large 
portion  of  Ihe  metnbrane  linhig  of  the  middle  car.  It  in  our 
diny,  then,  to  attempt  the  correciion  of  this  condition  as  wcl! 
as  to  direct  our  measures  louard  the  conlractcd  tendon  of  the 
tcn^r. 

In  order  thai  the  mucou%  mcmbTanc  of  the  tj'mpanum  may 
resume  it^  nomuil  condition  after  hypertrophic  chanjje.*  have 
once  taketi  place,  it  is  necessarj-  to  increase  temporarily  ilie 
Mood  fitipply  of  the  part:  in  other  words,  to  create  artificially 
a  moderately  acule  intiamnialorv  process.  The  most  con* 
venient  method  of  cITectinfi  this  change  is  to  introduce  some 
Mimtdatin^  vapor  ihrouph  the  Eustachian  tube  into  the  mid- 
dle ear  m  the  manner  described,  nt  the  s^mt  time  removiiijj; 
all  secondary  canoes  which  tend  lo  increase  the  conKe*iion  of 
the  tympanic  lining.  Stimulation  by  meant  of  fluid*  injected 
jiilii  ihe  cavity  sltonld  not  be  undcnaken  imleM  an  opening 
ha*  been  previously  made  in  the  mcmbrana  tympani.  If  in 
any  given  ca*c  il  seeing  advisable  lo  inject  Hutd  into  the  niid- 
'tlc  car,  care  mnt^t  be  taken  that  the  iik-^lruments  employed  in 
the  operation,  ne  well  as  the  fluid  it*clf,  hnve  been  thorotighly 
ftterili2e<l  by  heat.  1  am  decidedly  in  favor,  where  i:  \%  necei*- 
vif>  lo  use  fluids  in  this  manner,  in  introihirr  thrin  iino  the 
tyminannm  through  an  opening  made  in  the  mcmbrana  tym- 
panl  for  ilic  purpose. 

The  choice  of  mcHcaleil  \'apors  in  any  given  case  will  de- 
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u^t\t\  tipmi  tic  nilc*  Kivcn  for  their  selection  ior  a  similar  cor? 

UJti*>n  of  the  liuslachian  tub«  in  at:utc  cafict:.     II  il  seems  wise 

to  make  u*e  of  Onigs  in  solution,  we  should  begin  ai  first  ^\ttb 

weak  solutions,  *t>ch  as  a  Milntitm  of  niic  chloride,  two  ^raini 

lo  tH^  oiince;  tiiic  sulpliatc.  ten  grains  Xo  the  oiiitce;  ijt  iiiinile 

ol  ftilve^r,  ten  (Trains  to  die  ounce.    The  strength  of  the  soUj- 

[li^«t\  i"ay  **^  merea***l  niuil  the  desired  effect  ij?  oUtnine<L    Tlic 

fHut*-*  *^  intrc-dmed  thn^u);;h  the  opening  in  ihc  tiienibrana  i>m- 

iwttti  **y  meaim  of  the  middle-ear  syringe  (*hown  in  Fir.  99), 

or    t*y  the  inifkHeHrar  pi|?ette.      My  experience  ha*  beeii  that 

^It^w  the  process  has  adt'anccd  so  far  llml  the  intixidiietiiiti  <ti 

val**"^"*  vK»es  not  i^roiluce  the  desired  eflfcci,  no  1>cnefSt  i»  gaine<l 

l»v  the  iiijecuon  1.^  thiid:»s 

t^fc?4>ive  motion  for  securing  greater  mobility  in  the  osstc- 

\iliii"  ch*»"  t\v  "tnrichin};  the  newly  (lct>o«ited  ti^me  is  not  indi- 

catc*'  l*cie.  ;vi  when  the  disease  is  hi  this  hypenrophic  stage  it 

^■oM->^Utvtes  10   active  tnftanimMon    process,    vrliieh   may    lie 

^i^gt**v*leJ  by  mechanical  imialkio.     The  amonnt  of  mot-tni 

((ll|h^^l<^t  U^  the  ossicles  by  catheter  inflation  preserves  their 

»w.>tthiy  ^urtlcicmly  witbottl  the  employment  of  other  meas- 

UK-^  in  thi^  direction.    Where  the  tension  of  the  ossicular  chain 

isi  f^-Uve*!.  great  improvement  sometimes  iolloi^s  the  use  of  an 

ytr%tt^'^>^'  support,  as  fivHt  suggested  by  Btake.*    This  may  etrn- 

«|»t  iJ  a  smflU  pledget  vi  cotton  inwrrted  in  front  of  the  ?:liort 

unices  of  the  miliens  so  as  to  prc<«  upon  it,  crowding  ihc 

osh^icte  liackwHrd  and  invard,  or  a  narrovr  strip  of  thm  rubber 

niAV  be  w*ed,  ilie  ends  of  the  strip  being  brought  tofieiher  and 

gia*pr<l  in  die  forceps,  ;ind  carried  inio  ihe  canal  so  tliat  ibe 

convexity  of  the  fold  in  the  Mrip  of  rubber  rests  againit  the 

fthon  prore*»H     Upon  removing  the  forceps  the  end*  of  the 

rubber  separate,  impini^ing  upon  the  anterior  and  posterior 

walls  of  the  canalp  vhilc  the  convex  surface  of  the  strip  presses 

^guinst  the  <hort  process  of  tlie  malleus  and  crowds  the  ossicle 

against  the  incns. 

Failing  10  check  the  prngre't*  cif  ihc  dtsea^te  by  any  of  the 
above  measures,  or  in  cases  of  long  standing  in  which  sclerotic 
t-hnnKt"*  ;irr  beginnJnj:  to  lake  place,  as  evidenced  by  nvirked 
retraction  of  the  metnbrana  tympani,  e^^aggeration  of  the  jk»- 
tcrior  fold,  and  the  presence  of  atrophic  areas  in  the  dnmi 
membrane  itself,  resort  must  be  had  to  surgical  measure*. 
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These  coinpri*c  Icnolomy  of  tbc  tensor  tympnnt.  as  already 
ncntioncd*  diviHon  of  an  cxapgcrated  posterior  fold  (]>ln;oto- 
mv),  section  of  intratympanic  adhesions  binding  the  ossicl^^s  to 
each  other  or  to  the  tympanic  wall,  or  se|wrstioii  of  the  *lnim 
inrnibrJiie  from  ihe  interii;i!  unU  ui  ihc  middle  car.  tu  \ihii;tv 
it  nw>"  have  adhered:  nil  arc  of  value  in  special  cases.  The 
only  objection  to  them  lies  in  the  fact  that  llie  lesion  is  sel- 
dom limited  to  one  pnrticnlar  region.  Theeviclence  of  increased 
tension  nithin  the  conductinf[  ch:iin  is  nniristakable.  btit  in 
almost  nl!  cases  the  entire  conducting  chain  is  involved,  and  not 
iintr  |iariiciiliir  iK>rtiun, 

wM  Where  the  memlirana  tympani  alone  is  the  seat  of  the  oh- 
i>tn]clion  the  cstnbh^hmciU  of  an  opening  throngh  the  dnim 
membnine  \f-  hcncfici:ii.  lis  permanency  wos  long  ago  shown 
lobe  the  exception  rather  than  the  rule,  however.  If  the  mem- 
brane is  relaxed,  its  tension  may  be  corrected  by  applying  a 
*ii?<k  of  lliiti  piiper  nver  the  relax*ril  umx.     If  ihf  faper  disk  la 

Bmoii^teiicd  before  it  is  applied  it  ^ill  maintain  it:^  poMtion  upon 
drym^.  My  oun  pnictice  hns  been,  whenever  impainnent  ot 
hinctton  ha*  seemed  to  depend  entirely  npon  a  mKldlecar 
lesion,  and  when  satisf3ctor\'  improvement  has  not  been  ob- 
tained by  the  employment  of  measure*  detailed  above,  to 
remove  the  menibniTia  tymjwni.  mailers,  nnd  incus,  and  to 
divide  subsequently  a<tbcsion*  aijont  the  stapes  and  about  the 
mtmd  window.  The  membrane  may  be  reproduced,  bin  the 
Mpinm  thus  formed  is  thin,  conipamlively  inacnsilivc,  and  pos- 
Fesscft  bill  slight  vitality.  Its  removal  is  easily  effected  a  sec* 
end  time,  or  even  a  third  time  if  necessary,  after  which  a  per- 
manent ojiening  usually  renuiin*.  Tlie  chief  value  of  ilie  pro- 
cedure lie*  in  the  fact  that  it  enables  ns  to  free  llie  slviijes  from 
adhesions  which  may  subsequently  develop  and  be  a  source  of 
fcrions  functional  impairment. 

The  subject  of  ^irgicat  interference  in  these  cases  and  the 
leehnique  of  the  v,iriou*  0])er;Hiims>  is  considered  in  the  section 
devoted  to  the  opentive  surgery  of  the  miildle  car. 
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Chronic  Hyfebplastic  Otitis  Medi.^ 

^ticIOKy.^Thc  hyperplastic  form  of  tympanic  inflamma- 
tion may  dc^"clop  from   ihc  form  cleecribed  in  the  preceding 
section:  rarely  it  follows  a  ptiruicnt  otitis  media:  it  may  also 
CUT  as  an  idtopaihic  affection.     Tlie  cases  belonging  to  the 
topathic  ^roup  may  folk>w  a  severe  illness,  physical  or  men- 
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on,  ind  malmitrinan,  Thtv  may  depeiirl  iip<>n 
wilh  the  iroplih:  iicr\c  sup|»l>  of  ibt  niirlctic  car. 
S«  cxrrt?  4  cntun  inlluenc^.  fcmfil^H  firing  more  frcf|ucntly 
.mkn.fnunwhkh  wc  as^iimr  that  exposure  plays 
art  m  tibc  cans«t>on  of  the  ^t)cct:oiv  A  severe  men- 
»c&  ^  mgfat.  may  excn  a  causative  iiirtuence  in 
coosklemkHL  The  influence  exeruM  by  any 
■a  the  ti{>per  air  pa&^ge^  h  uMi;jlly  of  but 
CKtvpt  in  thoMT  case*  t^hieh  follow  the  hyper- 
^■**""''*'^'"  The  disease  iiuy  aiiaik  InKfa 
ofbutoecsidcntaiy  bcaSccied.  Wlicn  the 
ftT«KBt  ttpoo  both  »ie5  tbe  or^ait  La^t  affccle<l  may 
aEltr  BBuy  rears,  and  it  frequently  hap^ 
(Jd  QOt  discover  aity  impairment  of  lie^irfrg 
^mk^h^ffr^vify  beahhT  ear  is  aifeaed.  when  examination 

in  the  hearing  pou  er  of  the  o])|i(>fiiie 

k»  to  an  extent  hereilitarr.  C!H>ecially  in 

t^  .itfOfilkic  ori^,  although  thi.^  factor  in  causa* 

4>_>.ji^tv  aoi^  OTerote<l.     Hyperpta^tic  rnfUmniation 

vMti^tmtb  906t  common  between  the  ages  of  forty 


■  'HM^  k  may  develop  in  early  adult  hie,  or  even  lit 
tiK  ^^i«4c*pmeiii  III  atlvaiKeii  it}^r  l\  rare, 

l>e  changes  which  the  miicnuj;  memlvrane 

^  JreJKly  been  toucheil  ttpon>    They  con--isi  of 

^^^Hi5  lifsue  in  the  mucous  membrane  UninR: 

svhh'h  becomes  firm  ami  dense  in  eonsiMency 

.^uiffci.     The  aut:n)r:it;uioii  of  the  fibrous  eletnen'i 

.  J»>  of  the  flniiflular  .structures  ;ii]4iliri)]ni.<(hecl  srcre- 

\s  the  lisancs  tindcrgo  this  filjrous  mrtamorpho- 

•■    lense,  ninl  the  normal  ligaments  ^vhich  support 

I      SI- 1  mi  the  niuMIc  ear  ami  which  hitid  them  to  one 

.      wv  'tHorienetl.    In  ndrlifion  lo  these  changes  in  the  Un- 

\n^   II  ^rn^MiUic,  A  ccflaiii  aiiuiiint  of  new  tissue  is  riepmitefl, 

Kniii.i-j;  TMiuliDlaiihcsioii^herivecn  rhr  osMi-k'«»iuUlie  intcniaj 

^y}k  <>i  the  lyti^pamim.  thsplacing  the  oasicul^ir  chain  and  hind- 

Jm  it  run^ty  lo  the  o/ifteous  walls  of  the  midrllc  e*nr.    The  mem- 

IK^L4  tyinpahi  ijt  u>iu;Lny  unchanged  in  the  early  stages,  but 

Ipor  rtrtMching  may  become  atrophic  in  places,  or  by  proloni^ed 

■  1  ^  .1  <vith  the  internal  wait  of  thr  tym|>annm  may  heeome 

Li^ui  to  il.     The  hyper[*Listic  changes  arc  usually  mnrv 

Vbhlki-tt  m  the  refiion  of  the  oval  or  the  round  window,  in  the 

^VkW  iHkkUiou  binding  the  stapes  firmly  in  the  pelvis  oralis; 
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while  occurring;  m  tlie  latier  localitv  iliey  prevent  fre*  Of^cilb- 
liiiTi  ijf  lilt"  Tr]citjl>niii;i  tunpiiui  'KeoiiTi(!;iri;»-  Wlier  the  sts.jie'lio- 
vrslibiiUr  ligiiniciu  i>  involved,  the  fool  plate  become*  ftnnly 
fixed  ill  the  foramen  ovale,  and  in  casc5  of  lo[ig  siandiin;  l«m> 
^Icrosis  may  occur,  'i1ic  tendon  ol  the  stapedius  muscle  with 
lh«  mucous  folds  uliicli  commonly  invest  it  undei^ocs  &Uonen- 
Ing,  causing  tti^placemem  and  fixaiio:!  uf  the  sitnpes,  the  poste- 
rior  cms  being  drawn  to\v;in!  ihe  adjacent  wall  of  the  oval 
niche,  to  which  it  comracis  adhesions.  Ah  of  these  changes 
about  the  oval  and  mmul  window  ?*  may  mcur  uiUiniu  tlis|jhce- 
Dient  of  the  incnd>rjina  tyniiwmi,  or  withont  giving  ri-^c  to  any 
chanj!:cH  diftcovcrnbk  tipon  ocular  inspection. 

When  the  upper  part  of  the  cavity  is  much  involved,  the 
entire  ossicular  chain  is  frequently^  displaced  inward,  dimin- 
ishing the  breadth  of  the  tympanic  cavity  without  rotation  of 
(he  ossicles  abmtl  Ihe  avis  banrl.  In  other  riiHe,'^  the  fibres 
may  Ik  so  disposed  as  to  drsw  the  tip  of  the  mrinubnum  in- 
ward, exaggerating  the  anterior  and  posterior  folds  and  giv- 
ing ri*c  to  a  picture  similar  to  that  seen  when  the  Eust^chiati 
<t)be  is  closed,  the  handle  of  the  malleus  lying  almost  hori- 
lonial,  the  short  proce**  being  prominent. 

The  chiingfs  m:iy  involve  the  upper  part  of  ihe  cavity  pri- 
marQy.  and  lend  to  rotation  of  the  malleus  ahont  its  long  axis, 
increasing  or  diminishing  its  apparent  breadth,  25  observed  in 
*l>ec»lum  examination.  A  process  sclerotic  from  the  first  does 
not  pive  rise  to  the  crumpled  appearance  in  the  membrana 
Aaccida  niemione4l  in  the  preceding  chapter;  this  condition,  ac- 
conting  r<i  Walh.*  is  ch;in(clrn'*tic  of  a  secondary  scleitisis  fol- 
lowing byperiTophic  changes.  The  sjnnc  may  be  said  in  general 
of  most  of  the  cbanees  recognizable  in  otoscopic  examination, 
marked  displacement  of  the  ossicular  chain  usually  indicating 
a  preceding  hrpertrnphic  T>rocess. 

Tile  inflammatory  procetii  is  rot  limited  to  connective  tissue 
alone,  bnl  may  involve  the  tisi^eon*  Mniciurt'S  as  wel].  When 
lh»  occurs  the  shaft  of  the  malleus  may  present  irregularities 
due  tc  localized  periostitis. 

Labyrinthine  involvement  of  various  grades  may  occitr 
rren  in  ihe  early  stages.  Il  may  be  »o  slight  as  to  escape  no- 
tice or  in  advanced  ca*es  so  extensive  a«  to  play  an  Imponant 
f^n  in  the  inipaimient  and  perversion  of  the  funclioiu    When 
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botli  cars  arc  affected  the  labyrinthine  involvemeni  is  Frcqucmra 
more  marked  ii|K>n  the  suie  lasl  involveil.  . 

The  changes  occurring  In  the  Etistachiaa  tube  result  in  aii 
undue  paieticy  of  ihc  cana);  this  coinlitinti  expose*  the  parl^ 
within  the  tympanum  to  traiiniatisni  from  violeiu  efforts  at 
coughing;,  sneezing,  or  clearing  the  nose.  Th^  tul>al  inuKlet 
arc  also  involved,  becoming  atrophic  qnite  early  in  Ihc  courts 
of  the  disease, 

Otosclvrosh,  Rarefying  OsteUtx  of  Ut€  Lahyrinthint  Capsule. — 
In  ndrlilion  to  the  secondary  changes  in  the  labjiinth,  such  a* 
fixation  fjf  the  head  and  toot  plate  oi  the  stapc?^,  con?4cq^ieni 
to  middle-car  changes^  we  sometimes  finJ  changes  occnrrirg 
in  the  bony  labyrinth,  with  little  or  no  change  m  the  middle 
ear,  The'^e  chants  in  ihe  bhyrinOi  ronsiht  Jn  the  devdopiiienl 
of  new  osseins  lissne  within  it,  usually  in  llie  vitintty  of  rillier 
the  oval  or  the  roimd  window.  The  process  constitnics  a  truc^ 
osteitis.  The  new  bony  deposit  may  either  be  in  the  vestibule 
that  is,  beyond  the  foot  plate  of  the  stapes— or  it  may  be  in 
the  stapedio-vestibtiUr  ligament,  or  may  invade  ihe  foot  plat^ 
of  the  *ilapcs,  the  ligament  and  ihe  oval  window  itself.  Som< 
limes  these  deposits  occur  in  ihe  region  of  the  nmnd  \tin<Iai 
almost  completely  closing  this  o|>ening.  In  sonic  tnstanci 
where  ihis  conditton  is  present,  the  drum  membrane  mi 
present  absolutely  no  deviation  from  the  nonnal  ^^tandard. 
The  Eu.slacliian  tnhe  is  entirely  patent,  ami  both  ocular  in* 
spection  and  anscnltatinn  reveal  nothing  ahnonnal  about  the 
middle  ear. 

Symptomatology. — In  the  early  stages  the  affection  is  so 
insidious  that  considerable  damage  occurs  before  the  aiicifrfl 
tion  of  the  jiaiient  ih  directed  to  the  ears.  Snbjeciive  noise* 
are  present  in  a  large  number  of  in^lance^.  and  often  cau*e 
more  distress  than  the  inipainrtent  nf  he^mng.  They  appeal^^ 
early  in  the  affeclion.  as  a  ride,  and  increase  in  severity  as  the 
disease  progrcsj^es.  Slight  attacks  of  giddiness  may  also  occur 
in  the  early  stages,  but  are  usually  attributed  by  the  palieiii 
to  a  disturbance  of  digestion  or  to  some  irrcgtdant}"  in  the  habit 
of  life.  The  impainnein  in  heating  is  at  first  moderate.  ai\*i 
its  advance  is  so  graihial  a%  not  to  he  noticed  by  the  |kalient 
until  both  org,^n?  are  involved,  or  until  one  is  seriously  alTectcd. 
Pain  of  nenralgic  type  anil  intermittent  in  character  is  oeca» 
sionallv  present  in  thei^e  cases.  The  attacks  of  pain  are  usi 
of  but  short  lUiration,  the  patient  complaining  that  several  t 
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^iirir^lhe  tlsiy  tEiere  has  been  a  sudden  gharp)>Rtii  in  rhe  iliroai 
radialing  toward  the  e^r.  Occasionally  a  dull  headache  referred 
to  tJie  orbital  region  oi  one  or  both  aides  is  complained  o(. 
This  is  apt  to  persist  for  a  consitJeral)Ie  lengtii  of  time,  and  the 
p;itient  feels  emcrely  tmtiitcd  for  any  kmd  of  mental  or  physical 
tehor.  the  entire  sensoriiim  being  to  an  extent  blimtecl.  This 
■didl  mental  condition  causes  considerahle  depression,  which  in 
turn  aggravates  both  the  InipaiTment  in  funttitm  ;nid  die  dis- 
tress caused  by  the  titinilus.  As  the  result  ci  ihis  Lmpairment 
of  the  c*"^^'  nervous  tone,  the  condition  of  tlic  patient  may 
api^Toach  that  seen  in  mdanchoha,  anri  in  certain  tnst^nccB  the 
]>aiient  m^^y  develop  a  snicidal  mania  and  attempt  lo  take  his 
own  life  rather  tlian  hear  the  distress  svhich  the  linnitns  ocea- 
saoos.  The  perverted  mental  condition  aETccts  the  general  nu- 
trition of  the  body,  and  the  patient  loses  Hcsh.  hcconic^  anu:mic, 
and  to  all  appearances  is  suffering  from  some  severe  con- 
stittitional  uia];Ldy,  [iroducing  pronounced  ncnrasthenic  symp- 
tom». 

In  the  more  advanced  stages  the  impairment  of  hearing  is 
of  8  somewhat  pccitliar  type,  in  that  it  tnidcrgoes  marked 
changes  from  no  other  assignahle  cannc  than  the  effort  made 
by  the  patient  to  underitand  eonversation.  When  attcntton 
is  not  panicubrly  dra^vn  to  the  fact  that  the  power  of  aiidi- 
tion  i*  being  tested,  the  hearing  may  be  fairly  good:  the  mo- 
ineTit,  however,  the  patient  is  conscious  that  a  lest  is  being 
made  of  his  abiUty  lo  hear  certain  somuls,  the  impairment  in- 
creases to  a  marked  degree,  and  words  which  a  few  moments 
l>efore  have  been  tinderUood  perfectly  well  are  not  heard.  The 
fades  which  the^  patientF;  present  '\$  somewhat  characteristic, 
being  indicative  of  intense  mental  strain,  dne  probably  to  their 
elToTTs  to  conceal  their  al11iciion. 

It  must  be  admitted  also  that  the  constant  elTort  to  hear 
iK'hich  these  patients  exert  is  responsible  for  the  condition  of 
impaired  nen'on*  tone  from  which  they  fJiiffer.  The  fatif;:tie 
of  the  higher  centre*  fnnn  this  constant  j^train  can  not  fail 
to  exert  a  profound  inlltience  niwm  the  nerve  element*  and 
lead  to  ner^T  cxh^imlion, 

A  curious  mental  perversion  which  many  exhibit,  in  addi* 
lion  to  the  depression  of  spirits  already  spoken  of.  is  the  feeling 
of  suspicion  with  which  they  regard  even  their  most  intimate 
accjuainianccs.  As  they  can  not  understand  Renerat  conver- 
sation, the  patients  in  whom  the  neurotic  tendency  is  pro- 
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roniiced  seem  to  feel  thai  any  remark  ma^le  in  a  low  m 
refer*  Hi  tljcir  coiitliiion  ami  is  a  dittos  reficciion  ii|ioii  ihciii, 
For  ihis  rrasoii  many  become  averse  lo  performing  their  MJcial 
duties  and  isolate  ihemselves  as  completely  as  f>ossil>le,     ll  is 
hanlly  necessary  to  state  Ihai  this  action  temU  rather  lo  increase, 
than  to  relieve  the  functional  impairment. 

After  the  disease  has  persisted  for  a  long  time  the  timiitui 
which  wa*  ;it  firM  ilistre*i*iiig.  may  hecomc  less  marked, 
may  i1i«i|ipcar  completely-    When  both  ears  are  involved,  the 
tinnitus  iFi  often  more  severe  npon  the  side  last  afFcctal.    This 
is  undoubtedly  due  to  the  fact  thM  labyniiihitK-  clmTiges  upon 
the  side  primarily  Affected  have  gone  on  to  such  a  degree  thai 
the  portion  (if  the  labyrinth  which  nomially  respond*  to  *oim. 
simil^ir  in  char;icler  to  the  tinnitus  fnitii  which  [liey  formtTl; 
suffered  1i;is  hrt^n  crmi[ilrlcly  cxbaiisled,  and  mt  lon^^^er  rcac 
to  stimulation  due  to  increased  pressure- 
Diagnosis.— A.  nyjicaK — I'bcse  cases  present,  upon  e: 
aminaiion,  appearances  wliich  var^-  widclVp  accordiitg  to  the 
eoiirse  which  the  affection  han  pursued.    When  the  process  has 
been  sclerotic  from  the  first,  ihe  cat  riiay  prcsient  nn  changes 
upon  inspi-'Ct ion.     The  p<>STHon  of  the  bght   rrlVx   may  he 
normal:  the  btstre  of  the  inembi:ane  may  be  preserved;  the 
density  may  be  uniform,  and  no  deviation  from  the  normal 
position  may  be  rccogmiable.     Under  these  condition**  we  arc 
usiially  correct  in  assninini^  thni  the  proce-tit  hag  been  of  the  — 
hyperplastic  type  from  its  tncipiency,  and  that  the  dc^K>Mt  ofH 
fibrnns  fi\siir  h;K  taken  place  chictTy  about  the  oval  and  nttmfl 
windows.     Occasionally  inspection  of  the  itmer  extremity  of 
the  osseous  meatus  will  reveal  a  stipbt  diatigc  in  cnW,  the  cntis 
being:  ^i  ^  somewhat  pinkinh  tinge,    Thi?i  is  indicative  of  the 
presence  of  an  inflammatory-  process  within  the  ivir  panic  caviiy. 
and  ihovis  that  the  di«ease  is  still  in  an  active  stafrc.    Where  the 
membran;!  tympjmi  has  become  slightly  atrophic  we  may  ob-^ 
serve  a  similar  congcsiion  iifTccting  the  inner  lyni|>amc  walliV 
wliich  imparts  a  slightly  pinkii^h  tinge  to  the  otherwise  nonn^l 
menihraim  f ymjiani.    The  thinning  of  the  membrana.  particu- 
larly ijf  ihc  upper  and  posterior  segment,  may  enable  tts  to  ^ 
the  long  process  of  the  incns.  the  incudo-si3pedi;LT  articulatio 
and  siaprdiiis  tendon  in  rheir  normal  posinon  (Fig.  y5)^     In 
other  nuiances  \\c  may  have  slight  sinking  inward  of  the  fiiem- 
bnma  t>'mpani.  with  rotation  of  the  mallen?*  about  its  long  a?ci 
If  rotation  has  occurred  from  behind  for^^a^d,  the  sliafl  of  i 
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maltcuft  appears  somewhat  broaUci"  cliaii  iionnaU  and  of  a  (Ir^id- 
whitc  color  (Fig,  102),  This  cimngc  in  color  is  <ltic  to  atrophic 
chanpcs  in  Ihc  overlying  I'lbmus  layer.  When  roUtion  tiikcj^ 
p1ac«  in  ihe  opposite  direction  \vc  usii:illy  have  considerable 
retraction  of  the  memhrana  lyfnpani,  exaggrrsiion  of  the  nnle- 
nur  ^ind  piisirnnr  inhU.  jiiul  (he  fmuhi^  of  the  canal  a^sunie^ 
a  more  circular  contour  U'tS-  ^04).  hi  these  ca^e»  a  >haip 
c<lgrc  of  the  prismatic  shaft  of  the  manuhriiitn 
is  prenintetl  to  vicwh  which  causes  the  vhnfx 
to  appear  narrower  than  normal.  In  cases  of 
long  «tai»hn)^,  especially  if  met  with  in  ad^ 
v^ni-c-il  life-,  the  itiilamTnator}'  process  may 
have  induced  ccnaiii  thaiifie-s  111  the  i»eiios' 
teal  covering  of  the  inamthrjiim  niallei.  a>  the  ^ '^^Jti^^'^^h* 
resuh  of  which  Lrrei:iilaritres  ir  outline  appear  ■l™'^  memliMne 
Upon  uie  *n,ili.  I  hcse  arc  really  calcine  de-  ^ng  nf  ihr  niflUeu* 
poftit«  in  tbi*  periostea)  covering, anJ  are  wor-  handle  from  (om- 
thy  of  n<ue,  as  they  suggCM  the  possibiliiy  of 
fimilardepositSMilhin  the  tymijani;.  cavity  in  the  neighborhood 
of  the  oval  or  rountl  window.  Where  the  dcKtec  of  depression 
oi  the  drum  mernhninc  is  considcnbk  the  process  ha^  usually 
ttipervencd  npon  i)recc<line  hypenrtipluc  changes.  The  in- 
creased tension  lo  which  llic  memhrana  tympani  ban  hwn  iut> 
jecietl  has  resulted  in  an  aitennalion  of  its  fibrous  layer,  ^ind  iu- 
*i|ieciion  of  the  nndeilyiuK  iniratyuipanie  parts  is  possible.  In 
addrlitin  to  Ib^^e  change^,  it  t^  not  iinconunon  to  find  ibe  dmni 
nicmhranc  adherent  in  places  10  the  inner  wall  of  the  tym- 
i-anitm.  particularly  ai  the  umbo.  'I'he  position  of  the  lij^hi 
reflex  varies  with  the  deprce  of  inclinDiion  of  the  membraua 
to  the  wall*  of  the  canal,  hut  is  of  little  fUapnosiic  impor- 
tance. Ak  menticmed  brfcirc,  dianj^e'*  in  the  inetnbrana  llac- 
<-id;i  are  of  diagno^^Tic  importance  in  (!eterniinm^  the  devel- 
opment of  disease  upon  a  preceding  hypertrophic  process. 
\Vhcn  this  has  occurred,  the  nicmbranfi  flaccida  pre^cuiii  a 
enjfnplcti  appearance,  and  may  be  adherent  to  the  neck  of 
the  malleus.  In  cases  thai  have  been  hyperplastic  froin  the 
Stan  Sbrapneir*  tnemhmne  preHeni*  no  such  chani;e*i,  but  pre- 
sence its  normal  confonniitinn,  sltlioufc^h  its  tuhtr  may  be 
lightly  lighter  than  in  health.  E)e|x)siis  of  lime  5alts  in  the 
membrana  tympani  art  seldom  seen,  although,  when  chc  con- 
*1ilioii  in  met  Kiih  in  advanced  life,  such  deposit  may  be  pres- 
ent along  the  annulus  tympanicus. 
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linine  membrane-  irri^aiion  tlirouBfh  ihe  Eustachian  tube  is 
preferable,  ^[icc  all  iJic  rcecssea  of  the  caviiy  are  readiest  in 
this  w.iv  and  a  coTi^Lilvr^ltk  f|Li:Lutily  of  Hriid  miiy  lie  umtcI  in 
irrigsition-  In  carrying  out  this  [>roco<Uire  tlie  c;ilh«tcr  ghouki 
pos?ie^s  a  nilirr  ^\ntr\^  curve,  htuI  ilic  curvrrl  portion  stimild  lie 
sonicwbal  longer  ihau  vvliere  tlic  inslrumcnt  is  used  for  infla- 
tion simply.  U  should  be  uf  such  size  as  to  permit  tl5  entrance 
into  the  llmlaeliian  tubo  ff^r  a  con  aid  era  111  c  difitance.  Ver>^ 
littie  force  should  he  used  in  injcctinjj  the  fluid  llirouijh  tilt 
luljc  into  the  middle  ear.  The  injection  nKiy  be  made  either 
with  the  common  syringe  or  with  a  fountaTn  syringe,  the  rrvr- 
voir  being  i"iiised  lo  sudj  a  level  a*  to  prrunt  the  curreni  id 
pass  slowly.  Iti  this  way  any  inspissated  niaten'al  ia  removed 
and  the  cavity  thoroughly  cleansed.  Jl  proper  n.'^epttc  pre- 
cautions have  l>cen  observed,  the  wound  in  the  membnma  lym- 
pani  closes  wlihin  thiriy-six  hours  and  usually  reaceumuhtioii 
docs  not  take  place,  while  the  improvement  in  function  is  fre^ 
qucntly  considerable.  It  must  be  M:Li<^d  tlui  alihoii^b  }>3racren- 
tesis  affonU  a  •tlinple  and  enTicient  nie'LUf  of  disponing  of  Huid 
within  the  lympamim,  the  collection  is  cxecedJngly  habic  to 
rcaccumnfale.  When  this  occurs  in  individuals  beyond  (ifty 
years  of  ape  it  is  unwise  to  attempt  any  radical  measures  to 
prevent  rcaccumidalion  of  fluid.  Incision  of  the  mcnibram 
tynTpain  in  rhese  cases  i*  not  purnful  :uul  afTords  cnniplete  relief 
for  prriods  varying  from  a  fpw  \vcck>  to  several  nuiulhs.  In 
*idvancc<l  age  the  reparative  processes  of  the  body  arc  decidc*lly 
beiow  the  normal  stnndnnK  and  very  ffhebt  causes  easily  excite 
a  mitklle-eai-  in  II  annual  ion.  Our  efforts,  therefore,  should  aim 
rather  to  ixlicvc  these  cases  by  successive  operations  than  to 
aitentpt  penu;iTier]|ly  u^  cure  the  affection  by  mean*  which  may 
resnil  h\  a  Mrnou^i  luiddfe-ear  iuilanmialinn. 

Under  the  impression  that  the  continued  pressure  of  the 
manitbrium  mallet  upon  the  internal  wall  of  the  middle  car 
acted  as  an  exciting  cause  of  ihe  inflatumalorv  process,  and 
that  the  maintenance  of  the  malleus  in  ibis  abnoTmal  position 
was  tTue  largely  in  shonening  nf  the  tensor  tympani  tendou, 
Webcr-l-icl  ■  a<lv<italed  ibc  oprmtinn  nf  tcnotnniy  'd  ibi*  nui%- 
clc  in  these  ca^ci^,  If  we  could  sei^iraic  cases  in  which  the 
inflanimator\'  process  depended  entirely  upon  the  spastic  con- 
traction of  ihe  tensor  lympani  muscle  there  is  but  little  doubt 
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tliai  s^ciion  of  !liL-  lentlon  would  Ijc  followc^l  by  complete  cure. 
L'nft>rtim;iio!)'.  we  have  no  mc;ins  of  rccogninng  ihc  fact  that 
ihc  process  H  so  Imiitcd  in  exicni,  and  experience  teaclie*  that 
by  the  time  the  tendon  is  pcrmaneiilly  slioiieiie^l  oihcr  |>oriioii*i 
of  the  middle  car  have  i>ccomc  affected.  The  relief  obt;;iiie<I 
by  the  operation  was  demonstrated  hy  an  improvement  in  the 
ear  0|>ernted  upon  :\m\  also  by  a  ilecided  iniprovemctu  in  the 
org^in  of  tlic  op[^o*ite  sitk,  arid  both  Weber-Llel  and  later  Cho- 
leua  •  have  urgrd  the  advisabihty  rj|  il^e  jirocolure  for  the 
purpose  oF  prevenllng  tbe  extcnsioii  ijf  di*ifa^e  to  the  oppn^ilc 
ear.  The  only  fault  thai  L\in  be  found  with  the  procctlurc  is 
that  it  i(*  not  mJi^'al  enough,  ;l5  it  corrects  the  increase  in  ten* 
iifyi\  at  bu!  one  point  in  the  ossicular  clinir,  11ie  tendon  of  the 
ternir  tympani  may  be  the  locality  in  which  the  fibrous 
ehangrs  first  manifest  themselves:  hvn,  before  this  condition  is 
recogiii/cd,  a  dilTnsc  hyperlroiiliu-  j^rocew  lias  involved  a  large 
txrftion  of  the  memhranc  lining  of  the  niidclle  ear.  It  is  our 
duty,  then,  to  attempt  the  correction  of  this  enndttion  a>  well 
a*  to  <1irect  our  measures  toward  the  contracted  tendon  of  the 
tensor. 

fn  order  that  the  mucous  membrane  of  the  tympanum  xn^y 
resume  lis  iioTuial  uoudilion  after  liyperlmphir  irhaugcs  have 
once  taken  i>tacc,  il  is  necessary  to  inirejse  temjiurarily  the 
h]otul  ftiipply  of  the  part;  in  other  vvorcis,  to  create  Cirtilicially 
a  moderately  acnCe  tntlammaiory  process.  The  moat  con- 
venient method  of  efT<^cting  ihi^  change  is  to  inlroduce  some 
«nmulariitg  t-a|>or  through  the  Kitstnchian  tube  into  the  mid- 
tile  CAM  in  the  manner  de^crihrd.  at  tlit  same  time  rciiLUving 
all  secondary  ciiuscs  which  tend  to  increase  the  cor]{:estiot^  of 
tbc  tymjtanic  lining.  Sttmnlation  hy  means  of  llutds  injected 
imo  the  cavity  should  not  be  undertaken  unless  an  opening 
has  been  previously  made  in  the  mcmbrana  lympani.  If  in 
any  given  case  it  seems  a<ivisahle  to  inject  flniil  inio  the  mid- 
dle car,  eare  must  be  taken  that  the  instruments  employed  in 
the  oiieration.  a*  well  a*  the  fluid  itself,  have  been  thoroughly 
JTcnlucd  by  heat,  I  am  decidedly  in  favor,  where  it  is  neces- 
sary to  use  fluidR  in  this  m;miicr,  to  introduce  them  into  the 
trmp^nittn  through  an  opening  made  in  the  meinbrana  tym- 
|iani  for  ihe  purpose. 

Tlie  chotee  of  ineibcated  vapors  in  any  given  case  will  de* 
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These  comprise  icnotomy  of  the  iciisor  lympani,  as  already 
nicntioTicd.  division  of  an  exaggerated  poslcnor  fold  (plicoto- 
tny),  sectioii  of  iniratymixinie  adhesions  himliiig  the  ossicles  to 
each  4i!her  nr  lo  the  tympanic  wall,  or  separation  of  the  drviin 
memlictiie  fnitn  ihr  intern:tl  w;t]\  ai  the  Tiiitlille  e»r,  In  which 
it  may  have  adhered:  all  are  of  value  in  special  tancs.  The 
only  objection  to  them  lies  in  ihc  fact  that  the  lesion  is  sel- 
dom Itmited  to  one  panictilar  region.  The  evidence  of  increased 
tension  within  the  conducting  chain  is  unmistakable,  but  in 
a1mo«i  all  ca^e^^  the  entire  conducihig  chain  is  in^-olved,  and  noi 
one  |iarlirn);ir  jiortion 

Where  the  niembrana  lym|9aiii  alone  is  the  seat  of  the  ob- 
stniciion  the  establishment  of  an  opening  llirough  the  drum 
membmnc  is  benchcial.  Irs  permanency  was  long  ago  shown 
lo  be  the  exception  rather  than  the  ride,  liowevci-.  H  the  mem- 
brane is  relaxed,  in  tension  may  be  c:orrecle<l  by  applying  a 
disk  c)f  thin  piiptr  oxer  the  rrlaxe<l  ;ireii  If  rhe  paper  cfisk  ijt 
moiMened  before  it  is  appliefl  it  will  maintain  its  ]>oSLtion  upon 
dr>-ing.  My  own  practice  has  been,  whenever  impairment  of 
function  has  seemed  to  de)>end  entirely  upon  a  middle-car 
lesion,  and  when  satisfactory  im]>rovement  has  not  heen  oh- 
uined  by  ihe  employmeni  of  meamirc*  detailed  above,  to 
remove  ibe  uienibrana  tymp^ni,  malleus,  and  incin;,  and  to 
divitle  siibsetjuently  adhesions  about  the  stapes  and  abont  the 
rouml  window.  The  membrane  may  be  reproduced,  but  the 
septum  thus  formed  Is  thin,  c<*mi>aratively  insensitive,  and  pos- 
sesses but  sh|»ht  vitohty.  lift  removal  is  easily  effected  ,i  sec- 
end  lime,  or  even  -a  third  time  if  nccen^^iry,  after  which  a  per- 
manent opening  nsnally  rcmainK.  The  chief  v;*hie  of  the  pro* 
ccdnre  lies  Jn  the  Fad  that  it  enables  ns  to  free  the  stH|ies  from 
adhesions  which  nifty  *nbflei|i]tnlly  develop  and  l>e  a  source  of 
serious  functional  impairment, 

r  The  Mihjecl  of  snrgical  intct^ercnce  in  these  caWft  and  the 
ttchni<iue  of  the  various  operations  is  considered  in  the  section 
de\oicd  to  the  operative  enrpcry  of  the  middle  ear. 
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^tiolo^H — The  hyperplaslie  form  of  tympanic  inflamma- 

lioo  may  develop  from  !he  fonn  tlescribed  in  the  preceding 

Mction:  rarely  it  follows  a  purulent  otitis  media:  it  may  also 

cur  ai  an  idiopathic  affection.    The  casei  belonging  to  the 

thic  group  may  follow  a  severe  illness,  physical  or  men- 
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whfl«  occurring:  in  the  lauer  locality  they  pre\*€nt  free  oscilla- 
tion of  ihc  nn-inliTami  lymiwini  lactiimUria.  Wlien  the  si:i|»ctlio- 
vc^tibiilar  ligainrnt  i*  involved,  the  fool  plate  becomes  finiily 
fixc^I  ill  Uic  foraiiicii  ovale,  and  in  cases  o[  long  5taiHlini>  horn 
Kkrosi:^  may  occur.  The  tciidcjn  of  ihc  aiapcdius  muscle  tviih 
the  mucous  FoUls  which  eonmionJy  invent  it  inulcrgocs  slu^rtcn- 
tTiff,  c:nising  (lisplacemtnt  ami  fixation  of  xht  stapes,  the  poste- 
rior cnis  bring  rlrawn  lowanl  the  aOjaccni  wall  of  the  oval 
niche,  to  which  U  coniracU  adhesions.  All  of  ihe^e  changes 
tthotit  the  o\al  an<l  nmml  wiTuUiwji  inriy  cimir  wilhout  ilinplHce- 
mcnt  of  the  memhran^i  lyinpani.  or  without  giving  rise  to  any 
chanf^cs  cJi^coveniblc  upon  ocular  inspection* 

When  the  upper  part  of  the  cavity  is  much  involved,  the 
tntire  ossicvilar  chain  is  fre<nienth;  displaced  in\\'an].  dimin- 
ishing the  breadth  of  the  tym(«inic  cavity  without  rotation  of 
the*  iivMfles  aliitnt  lh<-  jixi*  hand  In  olhtr  rasex  the  fjhrcs 
may  he  so  dii^posed  as  lo  draw  the  tip  of  the  nianubriiiin  in- 
uanf.  exaggerating  the  aiUcrior  and  posterior  folds  and  giv- 
ing rise  to  a  picture  similar  t<t  that  seen  when  the  Eustachian 
tub*  is  closed,  the  handle  of  the  malleui  lytn^  almost  hori- 
zontah  the  *hort  proce>w  being  prominent. 

Thc  changes  may  involve  (he  tipjirr  p;irt  df  the  cavity  pri- 
marily, ^nd  lead  lo  rotation  of  the  malleus  about  its  long  axij, 
increasing  or  ilimimsbingr  its  apparenl  breadth,  as  observed  in 
s^jeculutn  examination.  A  process  sclerotic  from  the  first  does 
not  give  rise  to  the  cnimplcd  appearance  in  the  niemhrana 
tiaccida  mentioned  in  the  preceding  cliapter;  this  condition,  aC' 
conling  to  Walb,*  is  charsctrri^lic  of  :\  ».erondarv^  M-lenxMti  fol- 
Towtng  hypertrophic  change^.  Tlic  same  may  be  Wd  in  general 
of  most  t>f  tiie  chanKf-"*  recognizable  in  otoscopic  examination, 
markeil  di*plncemeiTt  of  the  ossicular  chain  tisually  indicating 
a  preceding  hypertrophic  proccw. 

The  inflammatory  procef?^  ic  not  limited  lo  connecnvc  tissue 
»lor»c,  but  may  involve  the  osseous  stniciurcs  a*  well.  Whcti 
this  occurs  the  shaft  of  the  malleus  may  preseiU  irregnlaricies 
dtic  lo  localised  periostitis, 

L.ahyrinthine  involventcnt  of  vanous  gmdcs  may  occur 
even  in  the  earlv  <;taEefi.  It  mav  he  so  *lighl  aa  to  escape  no- 
tice or  in  aclvanced  cases  so  extensive  as  to  play  an  important 
jian  in  the  impainnent  and  pci^'ersion  of  the  fimclion.    When 
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(hiring  (he  day  there  has  heer  a  su'lJen  sharp  pain  in  tlie  thrnaC 
TBili*kting  icManl  the  car.  Octd-siurially  a  ihjil  heatlaclic  referred 
to  the  orbital  region  of  one  or  both  sides  is  complained  of. 
This  is  apt  to  persist  for  a  considerable  length  oi  time,  and  the 
patient  feels  entirely  unfitted  for  any  kind  of  mental  cr  physical 
iabor»  the  entire  setisonum  being  to  an  extent  blunted.  This 
dull  menial  condition  causes  considerable  depres?»i<jn,  which  in 
turn  aggravates  both  the  linpainnenl  in  kniftion  and  the  dis- 
tress caused  by  the  tinnitus.  As  the  result  of  this  impairment 
of  the  general  nervous  tone,  the  condition  of  the  patient  may 
approach  That  seen  in  melancholia,  and  in  certain  instances  the 
patient  may  de^^elop  a  suicidal  niania  and  attempt  to  take  Ins 
own  life  rather  than  bear  the  distress  which  the  tinnitus  occa- 
sions. The  |>ervencd  mcnla!  conilition  affecls  the  general  nu- 
tntjon  of  the  body,  and  the  patient  loses  Elesh,  becomes  anemic, 
and  to  all  appearances  is  suffering  from  some  severe  con- 
stitutional malady,  producing  pronounced  neurasthenic  symp- 
toms. 

In  the  more  advanced  stages  the  imiinirment  of  he,intig  U 
of  a  i^mcrthat  peculiar  type,  in  th^l  il  uuilcrgncs  marked 
changes  from  no  other  assignable  cause  than  the  effort  made 
by  ihe  patient  to  understand  conversation.  When  attention 
is  not  panicularly  drawn  to  the  fact  tliot  the  power  of  audi- 
lion  is  being  tested,  the  hearing  may  be  fairly  good;  the  mo- 
ment, however,  the  paUeni  is  conscious  ilirit  ii  lesi  is  being 
made  of  his  ability  to  hear  certain  sounds,  the  iTUpaiiment  in- 
creases to  a  marked  degree,  and  words  which  a  few  moments 
before  have  been  understood  perfectly  well  arc  not  heard.  The 
faeics  whicli  these  patients  present  is  somewhat  characterif;tic, 
being  indicative  of  intense  mental  strain,  due  probably  to  iheir 
efTort*  to  conceal  dieir  uOIil-i ion. 

It  must  he  aihnitteil  alno  th»t  the  conMant  elTort  to  hear 
irhich  these  patients  exert  is  responsible  for  the  condition  of 
hnpaired  ncr\'oiis  tone  from  \vhich  they  suftcr.  The  fatigue 
of  the  higher  centres  from  this  constant  stmin  can  not  fail 
to  exert  a  profound  influence  upor  the  nerve  elements  and 
lead  to  nerve  exhaustion. 

A  citriou.s  mental  perversion  which  many  exhibit,  m  addi- 
tion to  the  depression  of  spirits  already  sjmkcn  of.  is  the  feeling 
of  Mijpicion  with  which  ihcy  rcgani  even  their  most  intimate 
ac<[naintances.  ,\s  they  can  not  imder^tand  general  eonver- 
ftation,  the  patients  in  whom  the  neurotic  tendency  it  pro* 
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Tioimced  seem  to  feci  that  any  remark  mafle  in  a  low 
refers  Ki  their  cotKlilion  anil  is  a  ilircrci  rtllci:lioii  npoii  1 
For  this  rrasoii  iiiiiny  liccomc  A^'crsc  to  performing  their  social 
Juiics  antl  isobtc  thcnincK'C?*  a^  vomiilctcly  as  pcs.sihlc.  li  b 
hanlly  necessary  to  stiilc  thai  this  action  tenclN  rather  to  increase 
than  lo  relieve  the  fiirciional  impairmfrnt. 

After  the  disease  has  per^tsterl  for  a  long  rime  the  tinnitus, 
whk'h  wa»  ;il  firsj  ili^rressnig.  may  l>eccmie  less  markcf!.  or 
may  ili^])|)ear  completely.  When  hoih  cars  arc  involved,  ihefl 
tinnitus  i*  often  more  severe  njion  the  siilc  la*t  alTccicit  This 
is  undoubtedly  due  to  the  feet  that  latnTinihinc  changes  upon 
the  fiidc  primarily  affected  have  gone  on  to  such  a  decree  that 
the  portion  of  the  labyrinth  which  normally  responds  to  soim-U 
iirailar  in  character  lo  ihe  tinnitus  frnm  which  they  formcrl 
frufTcred  has  been  completely  exhausted,  and  no  longer  rcauial 
to  5tTmtt?ation  due  to  ircrcasecl  prcssurcn 

Diagnosis.— A.  PhystcaL — Ihcsc  cases  preseni.  upon  c: 
aniinaiion,  appearances  which  vary  widely,  according  to  the 
course  w  hich  ilie  alTeciion  has  pvirsiied.    When  the  process  has 
been  sclerotic  frtun  the  fir^t,  the  cat  nvA\  present  no  chaugeSj 
upon   ins]feci.inn.     Tlie  p<JMiion  of  tbe   light   reilex   may   li 
normal;  the  lustre  of  the  mcuibra[]e  may   be  prcsen'cd:  the 
density  may  be  uniform,  and  no  deviation  from  the  normal 
position  may  he  recot^nizablc.     Under  tliese  conditions  we  arc 
usually  correct  in  assuming  ihat  the  proce&s  has  been  of  the 
hyperplastic  type  from  its  incipiency,  and  ihai  the  deposit 
fibrons  ti*^iie  ha*  taken  ]»lac<?  fhicrty  al^otit  ilie  ov:it  and  rmnul 
window5-     Occasionally  inspection  of  the  inner  exticmiiy 
the  osseous  meatus  will  reveal  a  sligrhl  change  in  color,  the  cuti 
being  of  n  ?^omewbat  pinkish  tinge.     Thi^  is  indicative  of  the 
presence  of  an  inrlammaiory  protess  within  the  tympanic  cavity », 
and  shows  ihai  the  disease  is  still  in  an  active  «age.   Where  th< 
membrann  ivrnpani  has  lietome  slighllv  atrophic  we  may  *>h 
scr%e  a  similar  congestion  afftciing  the  inner  tympanic  wall/ 
which  imparts  a  slightly  pinkish  tinge  to  ihe  otherwise  nonnal 
membrana  tympnni.    The  thinning  of  the  membrana,  partieii- 
iarly  of  the  upper  and  postenor  segment,  may  enable  us  lo  ^ee 
the  long  proce*t  of  the  incus,  the  incutlo-stapedial  anicuUtion, 
and  supcilUu  lenilor  in  thrir  normal  po^itinn  (Pig    95)-     I' 
other  in%tances  we  may  have  slight  sinking  irwanl  of  the  me^n-l 
hrtina  tvmpani.  with  rotation  of  the  nulleiis  abovU  ili  long  axis. 
If  rotation  has  occurred  from  behind  forward,  the  sJiafl  of  the 
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[elnt1i<nili  of  llic 
^runi      nirmhrunc 

iniC  of  (he  mallcuA 
hukditf  fronr  roifl- 
tion. 


maUeUG  appear?  somc^vhai  brQn<ler  ibrm  normal,  and  of  a  dead- 
white  color  i^ig-  lojj.  This  change  in  color  is  due  lo  atrophic 
cliangcfi  in  ihc  overlying  fibrous  layer.  When  roiation  take^ 
place  in  the  appusiie  ^lireclion  we  usually  havf  onl^i^^l■T;dlIl■ 
rctrai:li(»ri  of  llic  ninnbnina  tympani,  exaggcnHion  of  llie  ante* 
rior  and  posterior  folds,  and  the  inrnlus  of  the  eanal  assumes 
a  more  cirtubr  corionr  (Fif;.  104),  In  these  cases  a  sharp 
edge  of  ihe  prismatic  shaft  of  ;he  manubruim 
U  pre5cnte<l  lo  view,  which  causes*  ihe  shaft 
lo  appear  narrortCf  fh^n  normal  Iti  ra'^es  of 
long  standing,  cspcdally  if  iricl  witli  in  ad- 
vanced life,  Ihe  inflammtitory  process  may 
have  imlucecl  certain  chanpc^  in  the  perios- 
teal covering  of  ihc  manubrium  mallei,  as  the 
result  of  which  iTTegnlarities  in  omltne  :ippe3r 
upon  ihe  ^haft.  These  arc  renlly  ralcifii:  de- 
po»it^  in  thi^  periosteal  covering. and  arc  ivor- 
thy  of  note,  as  they  suggest  the  possibility  of 
similar  deposits  within  the  t>inpanic  ca%-ity  iti  the  ncishl>orhfx>d 
of  the  oval  or  round  window.  Where  the  degree  of  deprev*imi 
of  ihe  drum  membrane  i*  considerable  the  proce^ift  ha^i  usnahy 
snpervcncd  upon  prei:c<liuy  hyptrlrupbii:  cban^^e*.  The  in- 
creased tension  Ut  whuh  ihr  mcndirana  tvnipaiu  has  been  sub- 
jected has  resulted  in  an  attenuation  of  its  tihrou^  layer.  an<l  in- 
spcetion  of  the  underlying  mtraiympanic  part*  is  powilde.  In 
a<ldition  to  ihese  changes,  11  h  not  nnconnnon  lo  find  the  drum 
membr^me  adherent  tn  place*  to  the  inner  wall  of  ihc  tym- 
panum, p^nicnlJirty  ;n  the  innbo.  The  |uisiliuTi  of  the  hgbl 
reflex  varies  witli  the  degree  of  inclination  of  the  memljirana 
to  the  walls  ni  the  canal,  but  is  of  little  diagnostic  impor- 
tance. As  memioned  l»cfore,  changes  in  the  mcmbrana  tlai.'- 
cida  are  of  diagm^siic  miportnnce  in  determining  the  cievcU 
opment  of  divease  uf>on  n  preceding  hypertrophic  pfoce?i<- 
When  this  ha*i  occurred,  the  menibrana  flaccida  pre?»ei»ts  a 
cnimpletl  appearance,  and  may  he  adherent  lo  the  neck  of 
the  inallciis.  In  ca*es  that  lifivc  been  hyperplastic  from  ihe 
start  Shrapnel]'»  riLenibmnc  presents  no  such  changes,  but  pre- 
ser\-e&  its  nnrmal  confomiaticn.  although  its  color  may  he 
slightly  lighter  Mnn  in  health.  Depoinits  nf  lune  salts  in  The 
mcmbnina  tympani  arc  %rldr>m  «'en.  altlnnigh,  when  The  con- 
dition is  met  with  in  advanced  life,  such  deposit  may  be  pres- 
ent along  the  snnulus  tympanicus. 
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DIAGNOSIS— FUNCTIONAL   EXAMtNATlON.  3^7 

volv€<l  to  a  consitleral'le  *^xtent,  Absohuc  hone  condiiclion 
may  vary  acconling  lo  the  age  of  ilic  paiiciit  ^s  \vd)  as  nitli 
llie  degree  lo  which  the  labyrinih  has  siiifered;  hence  this 
lr.sl  jrields  Init  little  informal  inn.  When  al>so]ute  Imiie  can- 
djctioii  is  exaggcratci.l  wc  arc  jiiMificil  in  assuming  itiat  no 
»nous  labyrinthine  involvement  exists.  In  cases  occurring 
in  advarced  life,  however,  the  labyriiuh  may  be  iniact.  although 
sound  condiicMon  tiirouKh  the  cranial  bones  is  helow  norma!. 

Of  iimch  more  value  than  absolute  bone  conduction  is  the 
relative  dtir^iEinn  nf  *innicl  pen'rplion  through  thr  *inhd  nieih'a 
itA  compare^l  with  the  period  during  which  the  same  sound  is 
heard  through  the  air.  In  this  manner  we  arc  Able  to  esti- 
mate with  considerable  certainty  the  amount  of  impairment  de- 
pending npon  the  labyrinthine  changes,  as  distinguished  from 
ihat  caused  by  the  Jntratymi»anic  lesion.  In  a  given  case,  where 
whispered  wunis  are  !mf  jHioriy  jjerceivf-d,  if  llie  reversal  of 
(he  rclaiion  between  air  and  bone  conduction  exists  for  a  fork 
making  512  W  D.  or  for  a  fork  of  the  next  higher  octave*  we 
arc  vv-arranted  in  assuming  thai  most  of  the  inpairmenl  depends 
upon  imratynipanic  changes.  With  the  same  decree  of  func- 
tional impairment,  if  this  reversal  should  occur  only  for  a  fork 
making  ^14  V,  T),,  whili-  for  the-  octave  above  thi^  the  air  ron- 
duciion  was  beUer  ihan  bone  conilnciion.  we  Mu>uld  assume 
that  serious  Inbyrinthinc  changes  had  l<ikcn  place. 

Tltc  deteniiia^ttou  of  ihe  upper  tone  limit  is  of  Rrcat  value 
in  Ihese  coses  in  contirmini;:  the  fact  that  the  labyruilh  is 
ktvolvcd.  The  first  turn  of  tht  cochlea  perceives  the  highest 
noten  of  the  nuiMcal  »ic;de,  and  *iecnnd;iry  labyrinthine  degen- 
eration should  be  characterized  by  a  lowering  of  the  upper 
lone  limit,  as  lliia  portion  of  ihc  cochlea  h  in  the  most  immc* 
diaic  relation  tc  the  middle  ear  and  is  the  part  which  stifEcrs 
first  in  secondary  labyrinthine  aiTection.  When  fur)ctional  ex- 
amination ihowt  a  defecf  at  the  upper  portifw  of  the  scale,  per- 
«nling  alter  anomalous  tension  hus  been  corrccteil  by  rndalion, 
labyrinthine  involvement  is  aliuosi  certain.  A  histor>'  of  attacks 
of  vertigo  is  conlinnatnry  of  thi>  ojnnion. 

Where  wc  have  to  dc;il  with  a  true  olowlerosi*  or  osteitis, 
tnTolirini^  the  labyrinth  primorily,  the  difTercnttal  diagnosis  may 
only  l>e  made  hv  ohterving  the  case  for  a  con^^idenble  period 
of  time,  and  also  by  following  closely  the  effect'*  of  treatmcnt. 
Xh«  deposit  of  new  bony  tissue  in  the  labyrinth  in  ihc  very 
early  stages  gives  rise  to  cxaclly  the  same  phenomena  upon 


i 


378 


CHRONIC  CATARRHAL  OTITIS  MEDIA, 


pcnd  upon  the  aiics  given  for  their  seleclion  ior  <i  siniilar  coiv 
dilion  of  ihc  Hiistnchtan  tni^e  in  acute  cskSh     If  ir  seem*;  wi; 
to  make  use  of  drugs  in  ^olinion.  we  sliould  begin  at  first  niibj 
wesik  Milutioiis.  such  as  a  ^olutioTi  of  zinc  i:1i1ori<le,  iwo  gmi: 
lo  (he  oiinei-;  rliic  miIjiIiaUv  ten  grains  lu  the  oirnee;  or  iiiiiati 
of  silver,  ten  grain.i  to  the  ouncCn     The  Mrcnjjih  <jf  the  solu- 
tion may  be  increased  nniil  the  <lc^tred  effect  is  o]>liiitK<h    The 
fluid  is  introduced  ihronph  the  opening  in  the  memLjratw  l)ii»- 
pani  by  means  of  the  middk-ear  syringe  ^^hown  in  Fig.  yfi), 
or  by  the  middle-ear  pipette.     My  experience  has  been  that 
wlierr  ihe  |in>cess  has  advanced  sm  far  Uiat  the  hilroduction  ol 
vapor?*  docs  nnt  prothirc  the  desired  effect,  no  benefit  is  g&xm 
by  the  injection  of  Hviids. 

Passive  motion  for  securing  greater  mobility  in  the  ossic- 
ular chain  by  stretching  the  newly  deposited  tissue  ts  not  imlt-; 
cated  here,  as  when  the  disease  is  in  this  hypertrophic  stage  it| 
constitutes  an   active   inflanini^ilury   process,    which    may   h 
aggravated  by  mechanical  irniatiun,     The  amount  of  motion 
mipartcd  to  the  ossicles  by  catheter  inflation  p^esc^^'es  their' 
motility  sufficiently  without  the  employment  of  other  mcas- 
UTc«  in  this  direction^    Where  the  tension  of  the  ossiadar  chain 
is  rebxer],  greai  improvement  sometimes  follows  ihe  use  of  an 
artificial  Mipport.  as  first  suggested  by  Hlaktv*    This  may  coi 
sist  of  a  small  pledget  of  cotton  iii*icrlcd  in  fnnil  of  the  sh* 
proce^  of  the  mallens  so  ns  to  press  upon  it,  crowding 
ossicle  bnclopvani  and  inward,  or  a  narrow  strip  of  thin  rubber 
may  tie  used,  the  ends  of  the  strip  being  brought  together  and 
gr;ispri]  in  rlip  fnrceps.  ;inil  carried  inio  the  canal  so  that  ihe^j 
convexity  of  the  fold  in  the  sirip  of  nihljer  rests  against  ihe^| 
short  process.     Upon  removing  the  forceps  the  ends  of  thc^^ 
rubber  separate,  impm_s;ng:  upon  the  anterior  and  posterior 
walls  of  the  canal,  while  ihe  convex  snrface  of  the  strip  presses 
agains!  the  short  process  of  tht  malleus  and  crowds  the  os^clfts^ 
again&i  rhe  ulcus.  ^| 

Failinjt^  lo  check  the  progress  of  the  disease  by  any  of  the 
above  measures,  or  in  cases  of  long  standing  in  which  sclenrtic 
changes  are  beginning  to  take  place,  as  evidenced  by  marked 
retraction  of  the  memhrana  tymi>am,  exaggeration  of  the  pos- 
terior fold,  and  the  presence  of  atrophic  areas  in  ihe  dntm 
membrane  itself,  resort   muvt   he  had    lo  surgical    measures. 
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Th«sc  comprise  tcnoiomy  of  the  lonsor  tympani,  a*  a1r^;u!y 
iii«riiii(jTt»l.  fiivision  of  an  exaj^geiiiieci  jK>slerior  fol<i  (plkoto- 
myX  icciion  oi  intraiymi^anic  adhesions  liinding  the  offsides  to 
each  irther  or  to  the  tympanic  wall,  or  sc;>aratioii  of  tlic  drum 
memhranc  from  the  ii)teni;i]  w:l1I  of  ihe  mul<lle  ef^r.  to  which 
it  may  have  a<]hcretl:  all  are  of  value  in  special  ca*es.  The 
cnly  olijcctTon  to  thirni  li«  in  the  feci  ihat  the  lesion  i^  scl- 
ilcnii  liinilcci  in  uuc  jiiiilifnlar  regifUL  Tiieeviileiicccf  increased 
tension  wiihin  the  coiuiucting  chain  is  unmistakable,  but  in 
aIhiom  all  ca:^s  the  entire  conducting  chain  is  involvcfi.  an<l  not 
one  pariicubr  portion. 

Where  llic  meinl>r<ina  tyinpani  :iIorc  is  the  seat  of  the  ol>- 
*tnicli"n  the  c»ji^hli»ihmcnt  of  an  oj>ening  through  the  drum 
membrane  is  f)eneficial.  lis  permanency  was  long  a^o  shown 
lo  he  the  exception  raihcr  than  the  nile,  liowcver  If  the  mem- 
brane is  relaxed,  its  tension  may  he  corrected  by  applying  a 
disk  of  thin  paper  over  the  relaxed  rirea.  If  the  pnper  ihsk  is 
moiHtened  liefore  it  ii;ippltivl  il  will  mairtaiti  its  position  upon 
diving.  My  own  pr.iciice  has  been,  wherever  iinpairmein  of 
funcijon  has  seemed  ro  depend  etiiirt'ly  npnn  a  ndilille-ear 
lesion,  and  wlicn  satisfactory  Iinpri>veiM**m  has  not  been  iib- 
taincd  by  the  employment  of  measures  <lclailc<l  above,  to 
remove  the  niembnnia  lympani,  malleus,  and  incn*,  and  to 
divide  sub>e(|nently  adhesions  about  the  stapes  and  ahnnt  the 
mund  windoiv,  The  membrane  may  he  reproduced,  but  the 
wplnm  ihns  formed  is  thin,  comparatively  insensitive,  and  pos- 
xaxs  btil  slight  vitality,  h^  remcn;il  is  e^isily  effected  ;i  scc- 
cnd  lime,  or  even  a,  third  time  if  ncce^sirj-,  after  which  z  per- 
manent opcning^  iistially  remains.  The  chief  value  of  the  pro* 
ccdnrc  lies  in  the  fact  that  it  enables  us  to  free  the  stapc^^  from 
adhesions  which  may  subsequently  develop  and  be  a  source  of 
serious  ftmciional  inipaimicnt- 

Tlie  subject  'if  vnrj^cal  iTiterfeience  in  lhe%c  c;TSes  and  the 
technitpic  nf  the  various  operation?  is  coo^idrrcrl  in  the  Mrction 
devoted  to  the  operative  4urg:cry  of  the  middle  car. 

Chronic  Hvpebplastic  Otitis  Media. 

Etiology, — The  hyperplastic  form  of  tympanic  inflamma- 
tion nia>  develop  frnm  iht-  fi>iin  dcscrilied  in  the  preceding 
section;  rarely  i(  follows  a  pnrulent  otitis  media;  it  may  also 
ocenr  as  an  idio]>athic  affection.  The  ca»e»  belongfing:  to  the 
idiopatinc  group  may  follow  a  f^evere  illneu,  physical  or  men- 
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wn^occnrnnp  in  \he  laiicr  locality  they  prevent  free  oficilla- 
ligti  of  ihc  mtinlirana  t\iniJ3tii  seciinrl;iria.  When  tlie  si:i|»e(li<)- 
vcsiilmlar  liganicni  is  involved,  the  foot  plate  hccoincs  firmly 
fixed  in  llic  roiaiiicn  ovale,  and  in  cases  of  long  standing  bony 
sclerosis  may  occur.  Tltc  icndon  of  the  stapedius  muscle  with 
the  mucous  folds  whieh  commonly  invest  it  nndergoes  shorten- 
in^p  cmif^ing  di^jdacenicnl  and  lixation  of  ilie  stapesn  tlie  posie- 
nor  cnis  being  drawn  toward  the  ;id|3iCc'nt  waU  of  the  oval 
niehe,  to  wliicli  it  contracts  adliesions-  All  of  these  changes 
;i1ii)nt  ihe  ov;d  and  rtinnd  windows  may  (jt-tur  withoiit  displace- 
ment of  the  mcnibran;!  lyni])anT,  or  without  gi\'>"&  ^i^e  to  any 
changes  discoverable  npon  ocular  inspection. 

When  the  tipper  part  ol  the  cavity  is  much  involved,  the 
entire  ossicular  chain  is  fre<|nently,  displaced  inward,  rlimin- 
iabing  the  breadth  of  the  tympanic  cavity  without  rotation  id 
thff  ossicles  aljnut  ihr  ;ivi*  hand,  fri  o\\\pt  iMsc^  ilie  fibres 
may  be  so  disposed  as  to  dr^w  the  tip  of  the  inaini)>riiim  in- 
ward, cxaggcmtirg  the  anterior  and  posterior  folds  and  giv- 
inp  rise  10  a  picture  similar  to  that  seen  when  ihe  Enstnchian 
lube  is  closed,  Ihe  haTulle  of  the  malleus  lying  almost  hori- 
zontal, ihe  short  proces*  licinjf  promineni. 

The  rliangr^  may  involve  thr  iipjuT  pari  nf  the  cavit_\  pri- 
marily, and  lead  to  rotation  of  the  rnallen^  about  its  long  axis, 
incTeaain^  or  diminishing:  its  apparent  breadths  ^^  observed  in 
spectduni  examination,  A  process  sclerotic  from  the  first  does 
not  ^ive  Ti^c  to  the  crumpled  appearance  in  the  menit>ratia 
flaccids  mentioiied  in  the  i^eee^ling  chapter:  ibi5  condiiinn,  ^c- 
eorfing  to  W^lh.*  i^  characteriMic  of  a  seconilary  sclerosis  fol* 
lowing  liypcnrophic  changes.  The  s^^mr  may  be  said  in  general 
of  moM  t»f  the  rhau^:es  recopnirablc  in  otoscopic  examination, 
marked  displacement  of  the  ossicular  chain  usually  indicating 
a  preceding;  hvpcrlrophic  process. 

The  intl.immatory  proce?^  i*  not  limited  to  connective  tissue 
alone,  hut  mav  involve  ihe  osseon*  jttruclmtrs  as  well.  When 
this  occnrs  the  ^hafi  of  ihe  malleus  may  present  irrcfriilaritics 
dt*c  to  localtxed  periostitis, 

Labyrinlliine  involvement  of  vsriows  ^rrades  may  occur 
even  in  the  early  tiages.  It  may  ht  so  slipht  as  to  escape  no* 
tiec  or  in  advnnce<i  catet  to  extenHve  as  to  play  an  important 
part  in  the  impairment  and  perversion  of  ihe  fnncilon     Wheti 
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38j  chronic  catarrhal  otitis  meuia. 

both  ear^areaffeirtci!  the  l:tljynntlime  in voKenieni  is  frcq 
more  iTUtrkcO  ujioii  ttic  f-idr  Usi  ijiviilvcil. 

The  ch&ngcs  occurring  in  the  Enstachisn  tube  re»uli  in  an 
undue  patency  of  the  canal;  this  condiiion  exposes  the  parts 
within  the  tympanum  to  tnntmatfsm  from  violent  cfToru  at 
coughing,  sneezinR.  or  clearing  ihe  nose.  The  lubal  muscles 
are  aUo  imolv^;*!,  hccoiiiiiig  atrophic  quite  early  in  the  course 
uf  the  disease. 

Otoscicrosis ,  Rarefying  Ostatt^  of  thr  Labyrintlnnc  C<if>sulc.^ 
Ill  adthtion  to  the  secondary  *jhargcs  in  the  labyrinth,  snch  as 
fixation  of  the  head  and  foot  pLiie  of  the  stapes,  consequent 
to  middle-ear  changes,  we  sometimes  find  changes  occnnins 
in  tht  bony  lahyrinth,  with  linle  nr  no  t-liangc  in  the  middle 
car.  Tliesc  changes  in  the  labyrinth  ctjn^iM  fn  ibc  dcvcicjptncnt 
of  new  osseous  tissue  within  it.  usually  in  the  \ncinity  of  either 
the  oval  or  the  round  window.  The  process  consluutes  a  tnic 
oMcitis.  The  rcw  bony  deposit  may  either  be  in  the  vestibule — 
that  is,  beyond  the  foot  plate  of  the  stapes — or  it  may  l>e  In 
the  stapediu-vcstthnlar  ligament,  or  may  iiiv;^<lt^  the  foot  pJaie 
of  ibc  stapes,  the  ligament  and  the  oval  window  it*eH>  Si>nic- 
liniea  these  deposits  occur  in  the  region  oJ  the  roimd  window, 
almost  completely  closmg  this  opening.  In  some  insiancc*, 
ivhcTC  this  condition  is  present,  the  drum  membrane  may 
present  absolutely  no  deviation  from  the  normal  standanl. 
The  Eustachian  tube  i*  entirely  |Kttent,  and  both  ocnUr  in- 
spection and  ausenhatioTi  reveal  nothing  abnortnal  aliout  the 
middle  ear 

Symptomatology, — In  the  early  stages  the  aflfeclion  i$  4o 
insicUous  that  considerable  damage  occur*  Iwfore  the  atten- 
tion of  the  patient  is  directed  to  the  cars.  Stdijertive  noise* 
are  present  in  a  large  number  of  iiiyijiiiccs.  an<l  often  caurv 
more  distress  than  the  impairment  of  hearing:-  They  appear 
early  in  the  affection,  as  a  nilc,  and  increase  in  se\"erity  as  the 
disease  progre^^es.  Shgln  attacks  of  giddiness  may  also  occur 
in  the  early  stages,  but  are  usually  attributed  by  the  patient 
to  a  disturbance  of  digestion  or  in  some  irregularity  in  the  lial>il 
rpf  life.  The  impairment  in  hc;iring  is  ;iT  tir>l  modcrratr,  an<l 
iti  advance  is  so  gradual  as  not  to  be  noticed  by  the  patient 
until  both  organs  arc  involved,  or  untd  one  is  seriously  n^ccted. 
Pain  of  neuralgic  type  and  intermittent  in  character  is  occa* 
sionally  present  in  these  cases.  The  aiiacks  of  pain  are  usttally 
of  but  short  duration,  the  patient  complaining  iliai  several  times 
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^mug  the  (lay  ttiere  has  heen  a  ?4udtlen  sliarp  jiaiti  in  Uie  throat 
rwliating  tmvard  tlic  c^r.  Occasionally  a  ituU  headaclie  referred 
to  the  orbiul  region  of  one  or  both  aides  is  complamecl  of. 
This  19  apt  to  persist  for  a  considerable  length  of  itmc.  auJ  the 
jMtient  feels  entirely  unfitted  for  any  kind  of  mental  or  physical 
labor,  the  eniire  sensorinm  being  to  an  extent  blunted.  This 
^lull  mental  comlhion  L^anse*  consit[t?rah!e  depression,  which  in 
turn  aggnivalcs  Ixith  the  iiitpainiirnt  in  Function  anil  the  dis- 
tress caused  by  the  titinitti^.  As  the  result  of  this  impairment 
of  Ihc  general  nervous  lone,  the  condition  of  ihc  patient  may 
approach  that  seen  in  melanchotia*  and  in  certain  instances  the 
patient  may  develop  a  suicidal  mania  and  attempt  to  take  hi« 
ovcii  life  rather  ihan  bear  ihe  rlistre^^  which  the  lintuiin  occa- 
sions. The  pcTverlrd  mental  condilion  afTects  ihe  gcncrid  nu- 
trition of  the  body,  and  the  patient  loses  llcsh.  becomes  anxmic, 
arwl  to  at!  appearances  is  suffering  from  some  severe  con- 
ftitntional  malady,  producing  pronounced  neurasthenic  symp- 
toms. 

In  che  more  advanced  stages  the  impairment  of  hearing  15 
of  a  somewhat  peculiar  type,  in  thai  it  undergoes  marked 
changes  from  no  other  assignable  cause  th.in  the  cl^ort  made 
by  Ihc  patient  to  understand  convcr&ition.  When  attention 
i*  not  p;irticu]arly  drawn  to  the  fact  that  the  power  of  audi- 
tion is  being  tested,  the  hearing  may  be  fairly  good;  the  mo- 
ment, however,  the  patient  is  conscious  that  a  test  is  being 
made  of  his  ability  to  he.ii  ceHain  sounds,  the  [nipairmcrt  in- 
creases to  a  marked  degree,  and  wonU  which  a  few  moments 
before  have  been  understood  perfectly  well  are  not  heard.  The 
factcs  which  these  patients  present  is  somewhat  ch.tracieristiCi 
being  indicative  of  intense  mcnta!  strain,  due  probably  !i3  their 
efforts  to  conciMl  iheir  afllicTinn. 

It  must  be  ;idmitted  also  that  the  constant  effort  to  bear 
Mvliich  ihe*e  patient:*  exert  x^  responsible  for  the  condition  o( 
imiiikired  nervous  tone  inim  winch  they  suffer.  The  fatigue 
of  the  higher  centres  from  this  constant  simin  can  not  fait 
to  exert  a  profrmnd  influence  upon  the  nerve  eWments  and 
lead  to  nerve  exbrmslion, 

A  curious  mental  perversion  which  many  exhibit,  in  addi- 
1ion  to  the  depression  of  spirits  already  spokeii  of.  is  the  feeling 
of  suspicion  with  tthich  they  regard  even  iheir  most  intimate 
acc|uaintance».  As  they  can  not  tinderstand  general  convcr- 
Mtion,  the  patier«s  in  whom  the  neurotic  tendency  is  pro- 
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nounccd  jccm  to  fcti  th-ii  any  remark  made  in  a  tow  toi 
rtitts  to  then- condition  and  is  a  direct  reflection  upon  thcra. 
For  this  rvasoQ  many  become  avef^  to  perfonnin^  their  social 
4iibe«  smI  isolsie  thettbelves  as  completelv  us  pcsstlile.  It  is 
y  tu  ^tate  tial  llilx  actitin  ei-tiiU  r:ithrr  lo  increase 
to  rdtrre  the  hmctional  impatrmcnt.  ^ 

After  the  cfascase  bu  pcntstctl  for  a  ton^  limc  the  linniius,' 
irsc  <fciwgs>ng,  may  become  Jeaa  nuirkaK  or 
covBptetelT.    When  both  ear^  nre  involved,  the 
e  upon  ihe  *ide  la*!  affected.    This. 
letti  the  brt  that  lahyrinthinr  changes  upon 
affcctr^  hivr  gon«  ofi  lo  such  a  <lr|{rce  that 
oi ihr  bbxTimh  vhkh  normally  responds  iu  ^ciumcU 
to  the  tnuutuft  from  which  Ihcy  fomicrly 
beat  c^Bipletely  exhati^ied,  and  no  longer  rescia 
B»  ^BiaaAaHB  4«r  lo  wrtased  pfiessiire. 

—A-  Pfrmiif. — Thest  cases  present,  npon  cx- 
wbich  var>'  witlely.  according  to  ihe 
la»  ptintnetl.  Wlien  t  he  pmcciw  lia* 
tiK  6f^.  the  ear  may  present  no  change) 
Tbe  pftsiiion  of  the  lii:\n  reflex  may  !»e 
o*  the  mcmbianc  may  be  preserved:  the 
W  Mtfoera,  and  no  deviation  from  the  normal 
W tcevi^vuaUe.  t-'ndrr  tbe^c  conditionv  ur  .ire 
euMiVt  Ml  agcwidliBy  that  the  process  has  heen  of  the 
ttt<t|[t^fc.tk-  l>te  bom  ii5  mei|>ieno\  and  that  the  deposit  of 
a  111*!  mmn  te  ^akxm  phce  chietly  about  the  ovd  ainl  round 
«MlM«.  iXeuA-mtiy  in«|>«ciion  of  the  inner  extremity  oi 
ibtg«ot^w»«H«t«i:«w<tIfvveala<light  chan;-e  in  color,  the  cutis  ■ 
t^Mliy  vi  »  Wtgitht  pinlctsh  tift^e.  Ttii^^  t%.  irx<]\cMh't:  of  ihe 
ytfamg^olia iiftmimiltnry  pr»tcv>  uithln  the  lynipiric  cavity. 
^tk  "Awfc^  i**H  the  tUsca*e  is  still  in  an  active  stage.  Where  the 
iMWAniM  t^navtai  hft»  l>eeomc  fliehily  airo[>h:c  wc  may  ob< 
«tv«  ft  sM^  COafC^tion  affecting  the  inner  txitipanic  wall, 
^(%k4i  «Mr«rtf  a  nKshtK-  pinkish  tinge  lo  the  other\s-i«e  normal 
l^lwJmwm  tjr«i|ttni.  The  thinning  nf  the  niemhrann,  panicif- 
Hm^  i4  the  tiftiwe  a»J  postriittr  ^rgint-m.  iti;iy  enable  us  lo  see 
^^k^  ytfxve?i»  i^thc  Jncu^.  the  incudo-siapcdial  anicuUiimi,  B 
IM^  M^e^ifL  levttkvi  in  their  nomal  position  (Fif,  95).  In 
^Mrte  i>»ttfl»ttce^  w^r  ntay  have  slight  sinkinj;:  inward  of  the  mem- 
^  .  '*»  vith  rotation  of  the  malleus  about  it*  long  asi*». 

H  t\'^J»ii\^^  *»«*  occtWTwl  *roni  behtml  furtvard,  the  shaft  of  the 
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in|£  Df  the  iuhIIcui 
honille    Flow    f4la- 


marietis  app^nrs  soinewlmt  broaJtT  th:»ii  normal,  au<l  of  a  dead- 
white  color  (Fig,  loj).  This  change  hi  color  is  cl«c  10  airophic 
changes  in  the  overlying  tibroiis  layer.  When  rolaiion  tiike* 
place  in  ihc  opposite  ilircciujii  we  i;sually  li.tve  i-onMiIeniblt- 
rciraclion  of  the  incmbrana  lynipfttii,  exaggeration  of  the  ante- 
Ror  and  po^lenor  [okis,  and  the  fundus  of  the  c&nal  assumes 
a  more  circular  contour  {Vlf^.  104),  In  these  cases  a  sEiarp 
eilgc  of  the  pri.^matic  shaft  of  ihe  nianubrinni 
is  presented  lo  view,  which  catt§e«  the  shafi 
lo  appear  narrov^er  llimi  nnmul  Tn  c;fscs  of 
long  standing,  especially  if  met  viith  in  ad- 
vanced life,  the  iiirtammator)'  process  may 
liave  induced  certain  chan^^es  in  the  perios- 
teat  covering  of  the  maniibrinm  mallei,  as  the 
riMiilt  of  u'hich  nregiilariiies  in  outline  appear 
upon  the  shaft,  Thetic  are  re^dl^  calcific  ile- 
posits  in  this  periosteal  covcring-;md  ;n'c  wor- 
thy of  note,  as  Ihcy  suggest  the  possibility  of 
similar  deposit?;  \xnthin  the  tympanic  caviiy  in  the  netgliborlioad 
of  the  oval  or  round  window.  Where  the  degree  of  dcpres^iim 
(rf  the  drum  membrane  h  considerable  the  pn.Kess  has  n^natly 
supervened  upon  preceding  hyperirophii"  changes.  The  in- 
creaMil  tension  ici  which  the  inemhranEi  lympani  has  been  sub- 
jected ha:^  reunited  in  an  aitcmiation  olit:^  fibronn  layer*  and  m^ 
ipcciion  of  the  underlying  iniratympantc  p;irts  is  possible.  In 
addition  to  these  chanses,  it  is  not  uncommon  to  find  the  dnim 
membrane  adherent  in  phccs  to  the  inner  wall  of  ihe  tyni- 
panuin«  paTticnl;irly  at  tlie  umbo.  The  pfisiliini  <if  (lie  hi^ht 
rellex  varies  with  the  degree  of  incliuFilion  of  the  ntendirana 
to  the  walls  of  the  canab  but  is  of  little  diagnostic  imijor- 
tancc.  As  mentioned  before,  changes  in  the  mcmbnma  tJac- 
rida  are  of  diagnostic  tmportnnce  in  determining  the  deveU 
opment  of  disease  upon  a  preceding  hypertrophic  process^ 
When  thi*  lia%  necnrred.  ihc  Tneinbraia  fbtctida  presents  a 
ennnpled  appearance,  and  may  be  adherent  lo  the  neck  of 
ihe  mallcn*.  In  cases  that  have  been  hyperplastic  from  the 
»ian  Shrapncll  s  membrane  presents  no  such  changes,  but  pre- 
lervcs  itf  nomial  conformation,  although  its  color  may  be 
djphily  lighTCT  than  in  health.  Defiosits  of  lime  salts  in  the 
memlir^na  lympain  are  seldom  M5en,  altliongh,  when  the  coii- 
lition  is  met  with  in  advancc<l  lifc»  such  deposit  may  be  pres- 
ent nlong  the  dnmiU)»  t\nipanicv$. 
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lining  nictnlFranc,  irngation  ihrougli  ilic  li\istachian  tube  is 
prckrablci  since  all  ihe  recc&^cs  of  the  cavity  arc  reached  in 
tills  way  and  a  con^idcnble  quantity  of  Huid  may  be  used  in 
irrigation.  In  carrying  o in  ihi*  procedure  ihe  callieier  should 
possess  a  ralht'r  sb;irp  ciirvCn  and  ibe  rnr\ed  |>orlinn  sbiuiUl  Iw 
sonicuh^it  longer  th;in  where  the  instnimem  is  used  (or  iiifla- 
lion  simply.  Ii  should  be  oi  sncb  5iic  as  to  pcrmii  ii5  cnlnnicc 
into  Oie  Eustachian  itibe  for  a  considerable  distance.  Very 
little  force  should  be  use(]  in  injecring  the  fluid  thTy>iigh  ilie 
tube  into  the  middle  ear.  The  injection  may  be  made  either 
with  fht^  cimunnti  *yriug(*  or  with  n  fi>urU;un  syringe,  thtf  ^l^Htr- 
voir  being  raided  tn  ?4nch  a  level  as  to  permit  the  current  to 
pass  slowly.  In  this  way  any  inspissated  material  is  removed 
and  ibc  cavity  thoroughly  cleansed,  U  proper  aseptic  pre- 
cautions have  been  observed,  the  wound  in  the  meribrana  tym- 
pa«]  closes  ^vilhiu  lhirty-*ix  hours  and  nsu;tl]y  reaceumulation 
doe*  not  lake  pbice,  while  the  improverueni  in  fuuctiou  i>  fre- 
qnenlly  considendilc.  It  ninst  be  sl.ited  ibal  altliouf^'b  |>anicen- 
tcsis  afToRls  a  simple  and  cflicient  means  of  disposing  of  fluid 
within  the  tympanuiTi.  the  collection  is  exceedini^ly  liable  to 
reaccnniul^Ue,  When  this  occurs  in  indivicbiid-;  beyond  fifty 
years  of  age  it  is  unwise  to  attempt  any  radical  mea^ire*  to 
prevent  reaccumnlation  of  fluid.  Incision  of  the  mrmbrana 
tyinpani  in  llR-se  cases  is  not  paiufid  and  .tlTovds  complete  relief 
for  |>erio<l3  varying  from  a  fen  wceW^  m  several  months.  In 
advanced  age  the  reparative  processes  of  the  body  are  decidedly 
below  the  nonnril  standard,  and  very  slight  causes  easily  excite 
a  raiddltscar  intUmmatJon.  Our  eJiforts,  therefore,  should  aim 
rather  to  relieve  these  case*  by  Biiccessivc  opcraiiors  than  to 
atlein|it  pcrnunenily  to  cure  tht-  AfTeclion  by  means  which  may, 
rc5idt  in  a  sciious  middlc-'ear  inlLumnalion. 

Undcr  the  impression  thai  the  continued  prcS-turc  ol  the 
mannhriiim  mallei  upon  the  internal  nail  nl  the  middle  car 
acted  as  an  exciting  cjiu*e  of  the  inllanunalory  prncc^'i,  and 
that  the  maiuienance  of  the  malletH  in  thU  abnormal  position 
was  di:c  largely  to  shortening  nf  ihc  ten^^nr  tympaui  icndon. 
Wcbcr-Liel  *  advocated  the  operation  of  tenttt<miy  of  ihii  mits- 
cle  in  these  cases.  If  we  rouhl  separ;itc  caseJ^  in  which  the 
inflammatory  prnce?**  depended  entirely  upon  the  sp;i5tic  con- 
iraciion  of  the  Tensor  tympani  muscle  there  is  but  little  doubt 

*Moniimcbr.  fDr  Ohrrnlieilk .,  lSC3,Nok  4  Br)<l  19' 
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L'nJoaunaicIy.  wc  hate  no  means  of  recognking:  the  bet  tlut 
the  process  is  90  limited  in  extent,  and  exi>enenee  teacher  th^t 
by  the  time  the  tendon  n  pemiaDentlr  shortened  otder  portiocu 
of  the  mkSdIc  ear  have  l>ecome  affected.  The  relief  obtained 
by  the  ofieration  was  demonstratni  by  an  itnprovrmetit  in  tlie 
ear  operateil  apon  and  also  by  a  decided  improve ment  in  the 
ors:aii  of  the  opposite  side,  and  both  \\'ebef-Ltc1  and  bter  Cho- 
lera *  bavc  tirced  tlie  advisability  of  the  procedure  for  the 
purpose  of  pre\'eniin£  the  exten^^ion  of  di^ea^e  to  the  oppofhte 
ear.  The  only  fanh  that  can  be  found  vi-iih  the  procetJure  i* 
thai  ti  is  not  ra4lical  enough,  as  ii  corrects  the  increa«<  in  ten* 
uoQ  at  but  one  jioint  in  the  ossicular  chain.  The  tet^km  of  the 
tensor  tympani  may  1>e  the  locality  tn  vthkh  the  fibrous 
thanjfcs  fir^t  manifcM  thcm>eK-e>;  but.  tiefore  this  condition  is 
reeoKnized.  a  <hffu^  hypcnniphtc  procc:^  has  mvolved  a  br^e 
portion  of  the  membr^ine  lining  of  the  mJ^MIe  eat-  It  i*  our 
duty,  then,  to  attempt  the  correction  of  thi*  condition  a*  well 
a»  to  direct  our  measures  toinar^l  ihc  contracted  tendon  of  the 
tensor. 

In  order  tliat  the  mucous  mciiibrane  of  the  tympanum  tnay 
resume  its  normal  condition  after  hypertropluc  ehanfi^es  have 
once  taken  place,  it  i$  neceuory  to  increaie  tem)>oranly  the 
lf!oo<|  supply  nf  the  pan;  in  other  wonln,  to  create  anifieially 
a  moilerately  acute  intUmmatoty  prnce^s^.  The  mt"5t  con- 
venient method  oS  ctTccting  this  change  is  to  introduce  some 
simulating  s*apor  through  the  Eustachian  tube  into  the  mid- 
flte  ear  in  the  manner  described,  at  the  same  lime  removing 
all  i^eeondary*  causes  which  tend  to  increase  the  congestion  of 
the  tympanic  liniuK  Stimulation  by  means  of  fluids  injected 
into  the  caviiy  ?JLuiild  not  he  un<fertaken  luilc^^  an  f^pening 
has  been  previously  m3<]c  in  the  membrrma  tympanic  I(  in 
aiiv  given  case  it  sccm^  advi^hlc  10  inject  Hitid  into  the  mid- 
life ear.  care  mu^t  be  taken  ihat  the  instruments  employed  in 
the  operation,  as  ^ell  as  the  fluid  itself,  have  been  thoroughly 
sierilhed  by  heat_  1  am  decidoiily  in  favor  where  it  is  ueces- 
v«ry^  tn  n^  f1u*<lH  in  ihis  rnanuer.  to  introduce  ihem  into  the 
tympanum  throut:h  an  0[>cnin|i:  made  tn  the  memhrana  tym- 
pani for  the  purpose- 

Thc  choice  of  medicated  x-apors  Hi  any  given  eate  will  de- 


*  Anit,  of  OidL,  vol-  ili.  p.  151. 
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)>eti*l  upon  ihc  ntk*  givt^ti  for  ihdr  §cltN:iton  for  a  Htnilar  con- 
ilitton  of  ilie  l^istachian  uthv  in  iu:i\x<r  czsvi.  If  it  scrnis  i\ise 
fo  iiiAker  Lis^e  <»f  tirugs  in  solution,  wc  fliould  bcgiii  at  firsi  with 
wcfiV  ^ihniiiits.  _such  aa  a  *4o1iUion  of  zinc  chloride,  two  ffniins 
lo  the  ounce;  «inc  sulphate,  i€n  iimin*  lo  the  ounce;  or  rUmEC 
of  silver,  ten  grains  to  the  ounce.  The  fttren^h  of  the  fiolu* 
tion  may  be  IncTcas^d  umil  ihc  ilc^irc*!  effect  i$  obtained.  The 
fluid  14  imroduccd  Hirongli  ihc  opcniiTg  in  tht*  mLTibrana  lym- 
|Kini  tiy  Tnr.iii>  of  the  middlr-car  syringe  (sJiown  in  Fig.  99), 
or  h\  ihe  middle-tar  pipette.  Mv  experience  has  been  lliai 
wlicrc  ihc  i*roccs5  has  ;idvnnccd  »o  br  tliat  the  introductvon  oJ 
vapors  docs  not  produce  the  desired  t-ffect,  no  henelit  w  gained 
by  the  injection  of  fluids. 

Passive  motion  for  seciirinR  greater  tnoWHty  in  ihe  ossic- 
ular chain  b>  sirctchiny  the  newly  dcpoMttrd  tissue  is  not  indi- 
cated here,  a&  when  ihe  diacjise  is  in  tliis  hypertrophic  stage  it 
constitute?^  an  nctivc  inHnmmatory  jirocc^,  which  mny  l>c 
a^^ravaled  by  mechiinical  irritation,  The  amount  of  motion 
imparted  to  ihe  ossicles  by  catheter  irf1:ition  preserves  their 
motility  srflicienily  uiThom  the  employment  of  other  meas- 
ures ill  ihis  direcnon.  ^\lief  e  the  lension  nf  ihc  nssknlar  chain 
IS  reUxed,  grcal  inipnivcmenl  stTinelinics  loUuws  tlie  use  of  an 
;irtilici;il  *uppcir(,  a?t  hi>t  MigE;cstC(l  by  IHfikc."  This  may  con- 
sist of  a  small  p]e<lpet  of  cotton  inserted  in  front  of  the  short 
procesfc  of  the  malleus  so  as  to  press  upon  it,  crowding  the 
ossiek  backward  and  inward,  or  ;t  nairow  strip  of  thin  rubber 
may  he  used,  l!ic  ends  tti  the  slrip  being  hro»]>;lit  tugelhcr  ;ind 
gra.sped  in  the  forceps,  :tiid  carried  into  the  c;ni;il  m>  that  the 
convexity  of  the  fold  in  the  strip  of  rubber  rests  against  the 
*hort  procew.  Upon  removing  the  forceps  the  ends  of  the 
nibber  separate,  impinging  upon  the  amerior  and  poslenor 
walls  of  the  canyl,  while  The  convex  surface  of  the  sirip  pren^seii 
against  the  short  process  of  the  malleus  antl  crowds  the  o^^sicle 
against  the  incus. 

Failing  to  cheek  the  iwDgrcss  of  the  disease  by  any  of  the 
idjove  measure*,  or  in  case«  oi  long  standing  in  which  sclerotic 
change*  are  beginning  to  take  place,  as  evidenced  by  markc^l 
retn^rtiiin  of  the  membrana  lympani,  exaggeration  of  the  po«- 
lerior  fold,  and  the  presence  of  ainijihic  areas  in  the  drum 
membrane  itself,  resort  nmsl    be   \vm\    to  5tirgical  menMires. 
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These  cnmi>nsc  lenotoiny  of  ilie  tensor  tyni|iaiii>  as  atri^ady 
mciuioiicd.  division  of  an  exaggerated  posterior  fold  iplicoto- 
my).  section  of  intratynii*amc  atlhcsions  bmding  llie  ossicles  to 
each  othor  or  lo  llie  tympanic  wall,  or  se|janitioii  of  the  drum 
RieTnbrane  from  llie  inlemal  wall  of  ihe  middle  car,  to  wliicli 
il  niciy  i>ave  a<lhered;  all  are  of  value  in  special  cat-c*.  Tlie 
only  objection  to  litem  lies  in  tlie  fact  tliat  tlie  legion  is  sel- 
dom limited  to  one  particular  region.  Tlie  evidence  of  increased 
teriNon  within  tlie  conducting  chain  h  unmistakable,  but  in 
almost  all  coses  the  entire  conducting  chain  is  involved,  and  not 
one  particular  portion. 

Where  ihe  memhrana  Tym]>ani  alone  is  the  seal  of  the  ol> 
Mnictinn  the  eslidklislinu*!])  of  an  o|«iiing  thrmigh  the  drum 
membrane  is  beneficial.  Its  permanency  w^s  long  ago  sliuwii 
10  be  the  exception  rather  than  the  nile.  however.  If  the  mem- 
brane ifl  relaxed,  its  tension  may  be  corrccCc<l  by  api)lyiiij:  a 
disJc  of  thin  paper  over  the  relaxed  yrea.  If  ihe  paper  di^k  it 
moiMened  before  it  i<  :i])]ilied  it  will  maintain  it^  poiiition  upon 
ilrj'ing.  My  nwn  pHrcliire  \v\s  been,  whenever  impairmenl  of 
function  has  seemed  to  depend  entire!;  upon  a  nndille-car 
lesion,  and  when  satisfactory  improvement  has  not  hecn  ob- 
tained by  the  employment  of  measures  detailed  above,  to 
remove  the  nienibrana  lympani.  mallens,  and  mens,  and  to 
dtvtde  *nb»cijuenily  adheiion^  about  the  stapes  and  about  the 
round  windn\i.  The  membrane  may  he  reprodnced.  Inil  the 
:4cptum  thus  formed  is  iIjih.  cnniparativcly  insensitive,  and  pos* 
scsscs  but  slight  vitality.  Its  removal  is  easily  effected  a  sec- 
ond time,  or  even  a  third  time  if  necep=;iry.  after  which  a  per- 
fiinjieni  opening  u^u:illy  remains.  The  chief  value  ol  the  pro- 
cerfitre  lie*  in  the  fact  that  it  enables  u^  to  free  the  stapes  from 
;idhesions  which  m:iy  subsequently  develop  and  be  a  source  of 
serious  funcliunul  !nit>aiiineTit, 

The  subject  of  Mirgical  interference  in  thc!*e  case*  and  the 
lechniiiuc  of  the  various  opcmttr>rs  is  considered  in  the  section 
devoted  to  the  operoltvc  surgery  of  the  middle  car, 

Chsojjic  Hvpebpij^stic  Otitis  Media. 

jEtiolocy- — TIjc  hypcrpUstic  form  of  tympanic  inflanfrnia" 
tion  may  develop  from  the  form  described  in  the  preceding: 
section;  rarely  it  follows  a  purulent  otitis  medio;  it  may  also 
oeeiw  as  an  idiopathic  atTeetion.  The  cases  belonffinjj  to  Ihe 
idiopathic  group  may  follow  a  severe  lllne**^  physical  or  men- 
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tal  exhaustion,  and  mafnuirliion,  They  may  depend  wpoti 
intcrfertfTice  with  ihe  iropliic  uerve  supply  of  The  nuddle  ear. 
Sex  e^certs  ;t  fcriain  iiHliieuce,  females  being  more  (reipiently 
aiiaclced  than  m^li^s.  from  which  we  ;i^si]iTir  that  cxpoMire  plnyi 
Inn  little  part  in  the  causation  of  the  affcttion.  A  severe  men- 
tal shock,  such  as  fright,  tnsy  c>:ert  a  causative  influence  in 
the  iJisCT.^'c  tincJcr  considctation-  The  iuflucJicc  exerted  by  any 
abnonnal  coinhtton  in  the  upper  air  passages  i^  iisually  of  hui 
slight  importance  except  in  those  cases  which  follow  the  hyper* 
trophic  form  of  inflamrintirni.  The  di.^eiiM'  tti;^  ait;irk  boiti 
ears,  or  the  organ  nf  bid  onr  side  may  he  alTectcd.  When  the 
comlilion  is  present  upon  both  sides  the  organ  last  afifecCed  may 
beconic  in^'otvcd  only  after  many  years,  and  it  ire(|iiciit]y  hap- 
pens  that  patients  do  rot  discover  any  impairment  oi  heariufj 
milil  the  previously  heahhy  ear  is  affected,  when  examinaiion 
TCveaK  marked  impairment  in  the  hearing  powrr  of  the  <ipp(i*ite 
side.  The  affectiim  h  lo  an  extent  hur*;dilary-  especially  in 
those  eases  of  neuropathic  origin,  alihough  this  factor  in  causa- 
tion is  probably  much  niTrratcd,  Hyperjdaslic  inflammation 
of  the  middle  ear  is  most  common  between  the  a^e^  of  forty 
and  fifty,  uhhough  it  may  develop  in  early  aduli  life,  or  even  in 
childhood.     Its  development  in  advanced  age  is  rare. 

Pathology. — The  changes  whiHi  the  mueous  mcml>rane 
undergoes  have  already  been  tcnichr^l  uj^m.  They  c<insi>I  uf 
an  increase  of  fibrous  Irssnc  in  the  mucous  membrane  hniiig 
the  tympanum,  which  becomes  firm  and  dense  in  consistency 
and  lep*  vascular  The  augmentation  of  the  fibrous  clement* 
causes  airophy  of  the  glandular  strnciures  and  diminished  secre- 
tion results,  As  the  tissues  undergo  this  fibnni*  metamorpho- 
sis ihcy  become  dense,  and  the  normal  ligament?*  which  Mip]ntn 
the  a'isicic:*  within  the  middle  car  and  which  bind  them  to  one 
another  are  shortened.  Ena<ldition  to  these  changes  m  the  lin- 
ing membrane,  a  certain  amount  of  new  tissue  is  deposited, 
forming  l^ands  of  adhc%ions  bcnveen  the  ossicles  and  the  internal 
wall  of  the  rympamim.  displacing  llie  ossicular  chain  and  bind- 
ing it  firmly  to  the  osseous  ^\all-s  of  the  middle  car.  The  mcm- 
brana  tympani  is  usually  unchanged  in  the  early  stages.  Inii 
by  filrelching  may  become  atrophic  in  places,  or  by  prolongeil 
contact  with  the  internal  wall  of  the  tympanum  may  become 
actherent  to  it.  The  hyperplastic  changes  arc  usually  more 
marked  in  the  region  of  the  oval  or  the  round  window,  in  the 
former  position  binding:  the  stapes  firmly  in  the  pdvis  ovalis: 
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wfliie  c>cciTrrinjj  in  the  lancr  localiiy  they  prevent  free  o^cHla- 
iHiTi  of  !h(r  menitmiu;!  iyiii[]ani  secnndam,  Wlitii  ibt?  sra]>eilin- 
ve?(UI]uUr  ligfimcnt  i»  mvfjKcil  ihe  foot  |>htc  )jct«i7iC5  fmily 
fixcJ  in  the  foramen  ov,nlc.  an*3  in  cases  of  long  ?;Mnding  bony 
sclerosis  may  occnr  The  icndon  of  ihc  siapedius  muscle  willi 
the  mucous  folds  which  commonly  invest  it  undergoes  shorten- 
ing, caniinff  displacenieni  and  fixation  of  the  stapes,  the  poste- 
rior LTiis  heiiig  <lTa\vii  toward  ihe  ;idJ3cent  wall  of  the  oval 
niche,  to  which  it  contracts  aclUestoas  All  of  these  changes 
ahonl  the  oval  aiKl  romid  windows  may  oticur  without  displacc- 
mcnl  of  the  mctnlirana  tyniijani»  i>r  without  giving  rise  to  any 
clinni;;eA  discoverAhle  npon  ocular  inspection. 

When  the  upper  ])art  of  the  cavity  i^  mnch  involved,  the 
entire  o**icnlar  chain  U  frequently^  displaced  imvard,  diniiiv 
ishing  the  breadth  of  the  tympanic  caviiy  without  rotation  of 
the  ossicles  ahuiM  the  axis  h^ird,  Tii  cnlicr  cases  the  fibres 
may  Im:  so  disponed  as  to  draw  the  lip  nf  tlic  mmiuhritini  in- 
\\itn\,  exflegerating  the  anterior  an*l  posterior  ioUU  and  giv- 
ing n«  Co  a  picttre  similar  to  that  seen  when  the  Eustachian 
tnhe  is  closed,  the  handle  of  the  niallcii«  lying  almost  hon- 
rontal,  ihc  short  process  being  prominent. 

The  dian^es  may  itivdlvi-  ihr  iipjirr  part  of  the  caviiy  pri* 
marilyn  and  le.id  to  n^lalion  of  the  malleus  about  Its  long  axis, 
mcrenning  or  rhminishing  its  apparcm  hrcjidih,  aa  observed  in 
specuhtm  examination.  A  process  sclerotic  from  the  firat  does 
not  give  rise  to  the  crtimpled  appearance  in  the  mcmhrana 
ffaccida  mentiotied  in  the  preceding;  chapter;  ibis  condiiion,  ac* 
ciinliTig  ti)  Wath,*  i>  chanulcTislic  ii\  n  Mctjudary  sclerosis  fol- 
lowing hypertrophic  chango.  Thr  ^ame  may  be  said  in  i^cncral 
of  most  of  the  changes  rccogmrnble  in  oioseopic  examination. 
Tnarkcd  displacement  of  the  ossitrular  chain  usually  indicacinj; 
a  pffccedinf;  h>T>enrophic  process. 

The  mllammatory-  process  is  not  limited  to  conncctivr  tissue 
almic,  but  may  iiividvr  the*  ovunnii  stnicliires  *s  wtdb  When 
thin  occurs  the  shaft  of  the  malleus  may  present  irregularities 
due  to  localized  pcrtostifis. 

Labynnthine  involvement  of  various  grade*  may  occur 
even  in  the  early  stages.  It  may  be  *o  slight  a?  to  escape  no- 
tice or  in  advanced  cases  so  extensive  as  to  play  an  imporiaiit 
pan  in  the  impaimieni  and  perversion  of  ibe  fmiciion.     When 
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both  ears  arc  affecie*3  the  bbyrinthine  involvcTncni  h  frequently' 
more  iimrke*!  iijK*n  the  skle  last  involved. 

The  changes  occurrirg^  in  the  Eustairhian  tube  result  in  an 
unHne  patency  of  the  canal;  this  eonthtion  cx}X3^c^  the  ]>art> 
within  the  lympyniun  to  traiimalisni  from  violent  effort*  at 
coughing",  jineeaing,  or  clearing  the  noi^e.  The  tul>3l  muscle* 
are  also  Jnvolve<I,  becoming  atrophic  qniie  c;trly  in  the  course 
of  the  ilisrase. 

OtoscfcrosU,  Ran^fyirtg  Osteitis  of  the  Labyrinthine  Caf'SMiie.- 
In  n<l<lition  to  the  secondary  changes  in  the  hihynnth,  such  a* 
lixation  of  the  ficad  aniJ  fool  plate  of  llic  scapes,  consetinent 
to  miLUlle-ear  changes,  we  sometimes  find  clianges  occnrrinK 
in  the  bony  labyrinth,  with  htile  or  no  change  in  the  midtllr 
ear  These  change*,  in  the  labyrinth  consist  in  the  development 
of  neu  osicous  tissue  within  il,  n^ially  in  the  vicinity  of  cither 
the  oval  or  the  ronnd  window.  The  process  constitute*  a  true 
osteitis.  The  new  bony  deposit  may  cither  be  in  the  vestdmle— 
that  h,  beyond  the  foot  p!atc  of  the  stapes — or  it  may  lie  in 
the  stapetho-vestihular  ligament,  or  may  invade  the  foot  pbtc 
of  the  stapes,  the  ligament  and  the  oval  \ttndf>w  itself  Some- 
times these  deposits  occur  in  the  region  of  [lie  nmn^l  window, 
almost  completely  closing  this  o[iening.  In  aomc  instances. 
^^herc  this  condition  is  present,  the  dnmi  membrane  may 
preseni  alisolmely  no  deviation  from  the  normal  itandard^ 
The  Knstachian  tube  is  entirely  patent,  and  both  ocular  ia*H 
spection  and  auscultation  reveal  nothing;  abnormal  :ibont  the 
middk  ct*r. 

Symptomatology- — In  the  early  stages  the  affection  is  so 
insidious  that  considerable  damage  occurs  before  the  atten- 
tion of  the  patient  is  <lirected  to  the  eat^.  Subjective  noise* 
are  present  in  a  larj^e  number  of  instances,  and  tifien  cansr 
more  distress  than  the  Impairment  tif  heannj^.  They  apjiear 
early  in  the  affection,  as  a  rnlc,  and  increase  in  severity  as  the 
disease  progrcfi&cs.  Slight  attacks  of  giddiness  mny  also  occur 
in  the  early  stages,  bitt  arc  usually  attrihtitcd  by  the  patient 
to  a  disturbance  of  digestion  or  to  some  irregularity  in  the  habit 
of  life.  The  impairment  in  hearing  is  at  first  morirrate,  and 
its  advance  is  so  gradual  as  not  to  he  noticwl  by  the  patient 
until  both  organs  are  involved,  or  until  one  is  ?ieriously  affected. 
Pain  of  neuralgic  type  and  intcnnitlenl  in  character  is  occa- 
sionally i^resent  in  the.^e  case*.  The  aitacki;  of  pain  are  usuaUy 
of  lint  short  duration,  tile  patient  complaining  that  several  litn 
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during  the  day  ih^re  has  been  a  siuldcn  -^tiarp  paui  in  [he  ihroat 
raclialing  toward  ihc  car.  Occasionally  a  tlull  hcailachc  referred 
to  the  orbital  reRiorT  of  one  or  both  iulc*  is  complained  of. 
This  U  apt  to  per^Ut  for  a  cousideralile  length  of  imio,  ami  the 
patient  feels  entirely  unfitted  for  any  kind  of  mental  ar  physical 
labor,  the  entire  sensorinii]  bdng  to  an  extent  hInnteiL  This 
ditll  mental  condiiion  cause»i  considcrahle  fiepresfiion,  which  in 
turn  a^fgravaies  both  the  iiupaimient  in  function  an<3  the  dis- 
tress caused  by  the  tinnitus.  As  iho  result  of  this  irapairmcnl 
of  the  peneraJ  nervous  lone,  the  condition  of  the  patient  may 
appioach  thaE  seen  in  melancholia,  ami  in  certain  instances  the 
]i;Eiient  ttuty  develop  a  >nicida]  mania  and  attempt  to  lake  his 
own  life  rather  than  hear  the  ilistre^is  which  the  tinniins  occa- 
sions. The  perverted  mental  coEidiiion  affects  the  general  nu- 
trition oi  ihc  body,  and  the  patient  loses  lic&h.  becomes  anarmic, 
and  to  all  appearances  is  suffering  fioni  some  severe  con- 
stitutional malady,  producing  pronotuiced  neurasthenic  symp- 
toms. 

In  the  more  advanced  Mages  the  impairmeni  of  bearing  is 
of  a  somewhat  peculiar  type,  in  that  it  undci^oes  marked 
changes  from  no  other  assignable  cau*c  than  the  effort  made 
by  the  patient  to  understand  conversation.  When  attention 
is  not  particularly  drawn  to  tlie  fact  that  the  power  of  audi- 
linti  is  being  tested,  the  hearing  may  he  fairly  good;  the  mo- 
ment, however,  the  ^wtietil  i^  conscious  that  a  test  is  being 
made  of  his  ability  to  bear  certain  rounds,  the  impairment  in* 
creases  to  a  marked  degree,  ami  words  which  a  lew  moments 
tefore  have  been  u[ule^^lood  perfectly  well  are  not  heard.  The 
faeies  which  these  patient^c  present  is  somewhat  characteristic, 
lieing  indicative  of  iniensr  mental  strain,  due  probably  to  their 
efforts  to  conceal  tlinr  affbction 

It  must  be  admitted  also  that  the  constant  cfTort  to  hear 
which  these  patients  exert  is  responsible  for  the  condition  of 
Impaired  nervotis  tone  from  which  they  suffer.  The  fatigue 
of  the  hip[her  centres  from  this  constant  strain  can  not  fail 
In  exert  a  profouinl  inllnence  upon  the  tierve  elements  and 
lead  lo  nerve  exkiuMion, 

A  curiou.i  mental  perversion  which  many  exhibit,  in  atldi- 
lion  lo  the  dqjrcMion  of  siwnts  already  spoken  of,  is  the  feeling 
of  fcuepicion  with  which  they  regard  c^cn  their  most  intimate 
accptainiances.  As  they  can  not  understand  general  conver- 
sation, the  patier^is  in  whom  tlie  neurotic  tendency  is  pro- 
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tumnced  seen  lo  feel  thai  any  rcin:irk  made  in  a  Tow 
refers  in  ilit-ir  eoiulilion  ami  i**  a  tlircct  reflection  iijjon  tl 
For  i\m  reason  man>  liecomc  averse  lo  pcriorming  iheir  socij 
duties  and  isolate  themselves  as  complclely  as  possibk.     li  ia 
hartlly  necessary  to  stnie  that  this  action  tends  rather  to  increase 
than  lo  relieve  the  funelional  impairmenl. 

Aher  the  tliscsme  h;i^  persisted  for  a  Jnng  time  the  tinniliii^l 
whidi   wa^  ai  fir*J  ihstressing^  may  become  less  marked,  or 
may  disappear  completely.     When  both  ears  arc  involved,  the! 
linnitns  is  often  more  ?(evcre  n;jon  the  side  last  afTcclcd.    Thi 
is  iindonlnctlly  due  to  the  f:ict  ilmt  la!>ynnihine  triiaiiges  upai 
the  side  primarily  affected  have  jjone  on  to  ^uch  a  decree  that] 
the  portion  of  ihe  labyrinth  which  nom^ally  respond*  to  souiul 
similar  in  eharaeu*r  to  the  tinnilui  from  which  they  formcrli 
suffered  has  heen  completely  exhaiini^^d,  and  no  longer  rcacta^ 
to  ^timiilaiion  dtie  to  increased  pressure. 

Diagnosis, --A.  ni\jfOif.—Thcs<^  cases  iiresenin  upon  «!( 
amination.  appearances  which  vary  widely,  accordinj;  to  ilie 
course  which  the  affection  has  pursued.    When  the  procc^t  Ua* 
been  silc^Toiic  fmm  the  first,  the  ear  may  preseni  no  changes 
UfMfn  inspeclion.     The  posil.if)n  of  the  lig^hl   reflex  may  h 
normal:  the  lustre  of  the  membrane  may  be  preserved:  the] 
density  may  be  uniform,  and  no  deviation  from  the  normali 
position  may  be  rccopni;able.     Under  these  conditions  we  are 
usually  correct  in  assiimiiif:  that  the  process  has  been  of  the  _ 
hyperplastic  type  from  its  incipiency,  and  that  the  deposit  o£f 
fibrous  tissue  has  [aWen  jilact-  chiefly  abnnt  ibc  n^-nl  and  round 
window*.     Occasionally  inspection  of  the  inner  cxircmhy  of 
the  05SC011S  meatus  will  reveal  a  slight  change  in  color,  the  cuti:* 
bein^;  of  a  somewlial  pinkish  tinge.     This  is  indicative  of  the 
presence  of  an  inflammatory  process  within  the  tympanic  cavity, 
and  shows  that  the  disease  is  still  in  an  active  finge.    Where  tlici 
mcnibrana  lympani  has  becoiTir  slij^htlv  atro|ihic  i\e  may  *>l; 
serve  a  annular  congestion  aiTecting  the  inner  tympanic  wall' 
vrfiich  imparts  a  slightly  pinkish  tinge  to  the  otlicnnsc  normal 
menihrana  tympani.     The  thinning  of  the  niembrana.  particu- 
larly *)f  the  nppcr  and  posterior  ^ei^meni,  may  enable  us  to  see 
the  long  process  of  the  incu^,  the  incudostape^lial  artictilation^f 
and  slapiilin.s  lendou  in  ibeir  nfiniuil  po<iiinn  fFig,  95),     It* 
other  inslances  wc  may  have  slight  sinking  inwani  of  llic  mem- 
brana  lympani.  with  rotation  of  the  malleu*  about  its  long 
If  rotation  has  occurred  (rom  behind  fonvard,  the  shaft  o 
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mnlltus  apT>onri;  fit»mo\hat  l>ro;ulcr  than  nornia!,  and  of  a  ckad- 
u'hitecplorll'ig.  }qj),  Thi^  change  in  color  is  due  to  atrophic 
changes  in  the  overlying  fibrotis  bver.  When  roiation  (aWis 
|ilate  in  llic  apj>u*iiie  dimlion  we  usually  h;ive  efrtisiflcr;d)lc 
retraction  4>f  tlic  menil>r(ma  tympani,  exaggeration  of  the  antc- 
hor  and  posterior  folds,  iuv\  the  fundus  of  the  canal  assumes 
a  more  circular  corioiir  iFig.    io4)l     In  these  cases  a  sharf> 

<rdgt'  of  the  prismatic  shaft  of  the  manubrium  ^ 

h  prcsenteil  lo  view,  which  causes  the  shah 
lo  appear  narrower  th:in  nt^niiat.  In  r;i>e%  cif 
lone  Atandiog,  especially  if  met  uitli  in  ad- 
vADccd  life,  the  inHnminator}-  procca^  may 
have  tndncpd  certain  changes  in  the  perios- 
tfaJ  covering  of  the  manubrium  mallei,  ns  the 
result  of  which  irrcgubrities  in  cmline  appear 
upon  the  shaft.  These  are  really  ralrifii'  ile- 
ptfjtts  in  this  periosteal  covcring.and  are  nor- 
ihy  of  note,  as  they  suggest  the  possibility  of 
similar  deposits  within  the  tympanic  cavity  in  the  ncigliiuirhood 
of  the  ova]  or  round  window.  Where  the  depjrce  of  deprcsMiin 
of  the  drum  membrane  !■*  considerahle  the  process  has  usually 
sujurrvtued  iipim  jirerediug  hypcrlnipbir  chaugev  The  in- 
crca*ecl  tension  to  whkli  the  menihraiui  t>nipain  lias  been  sub- 
jected has  resulted  in  an  attenuation  o(  its  fibrous  layer  and  in- 
spection of  the  underlying  mtratympanic  pan*  is  possible,  tn 
addition  to  ihei^e  chanpes,  ji  is  not  uncomtnon  lo  find  the  drum 
membmne  a^lherent  in  places  to  the  inner  wall  of  the  lyin- 
(lamnn,  |ianirubr1y  at  the  innlici.  The  |Hi>ili(itk  <if  the  li^cht 
reflex  varies  with  the  degree  of  inclination  of  iHr  memhnma 
lo  the  walls  of  the  canal,  but  is  of  Utile  diagnostic  impor- 
taiKe.  .As  tnenttoned  before,  changes  in  the  mcmbrana  Hac- 
ciJa  ftre  of  diagnostic  imi>f>rtance  in  detennining  the  devel- 
opment of  ili^ease  upon  a  preceding  hypertrophic  jirocess. 
\Vlien  this  has  occurred,  the  mcmhrnna  flaccida  presents  a 
crumpleil  appearance,  and  may  he  adherent  lo  the  neck  of 
the  maileus,  in  eases  that  have  been  hyperplastic  from  the 
Stan  ShrapneK's  membnme  present?*  no  snch  changes,  but  pre- 
ser\-C5  it*  normal  conformation,  although  it*  color  may  be 
ilightly  lighter  ihnn  in  health,  Dqjonit*  of  lime  salts  in  the 
memhrana  tympari  are  seldom  seen,  althotigh,  wheti  the  con- 
dition is  met  wiih  in  advance<i  life,  such  deposit  may  be  pre»* 
ent  along  the  amiulus  tympanicus. 
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B.  Functionaf  Si^Tm&nfJoii^— Tlie  hearing  power  is  ttimin- 
Uhccl  liwi  viii>int£^eK(^ce  for  both  uliUH|icrL'<lai^ilbpok«Ei  word6. 
The  degree  of  iiii|>sini:ciu  for  sharp  noo^ca,  auch  &&  the  tick 
of  a  wcitchorthc  AOUiKlof  finacoumeicr,  \^nc5  with  the  amount 
of  labyriiiihinc  imolvcincm  present,  and  hence  <:or§iituieP  an 
unsafe  icsi  for  esiimatinff  the  power  of  audition  when  the  caae 
iirit  eomes  imder  examinatioiL,  or  suhsec^ueiuly  for  deicrmina- 
tioit  itt  the-  itn|irtn'en]eiit  wltlrlc  1u>  fdUmvtfrl  ;ls  i1ie  refill  of 
treatment.  Quite  freqiienilj-  the  hearing  power  for  the  ^\aleh 
arcl  ihc  voice  will  be  chsproportionalc.  'i'he  watch  tnay  not  be 
heard  at  all.  while  spoken  or  whispered  wortis  may  be  heard  for 
a  considerahle  diiiance,  and  the  patient  inay  consider  this  ear 
better  than  its  fellow,  altlvitigh  ii|»on  the  Of^posiic  side  the  watch 
vvA}-  htr  h:-an1  al  a  am^iilrraldc  diM;!^'!-,  while  ihe  vttivc  tiin 
not  be  understood  as  well  as  on  ihc  other  side.  Tiiis  depends 
upon  the  fact  that  Ihc  labyrinthine  changes  impair  the  hearing 
for  sharp  sounds,  such  as  the  tick  of  a  walch,  since  rhc&c  Uc  in 
the  upper  portion  of  the  musical  scale,  while  that  portion  of 
the  musical  register  which  I*  made  use  of  in  converiaiioii  lies  in 
the  hiwer  port  inn  of  the  Si';ile,  and  may  he  pcrceiveHl.  although 
considcTflMc  labynnihinc  involvement  is  present.  IntcrfcrtMicc 
with  the  conducting  mechanism,  on  the  oilier  hand,  impairs  the 
hearing  first  for  the  lo\^er  notes,  and  hence  conversation  is 
heard  more  poorly  in  the  ear  possesT^ing  the  most  marked  lyni- 
panic  involvement. 

The  lower  tone  limit  h  considerably  ele^*ated.  Bone  con- 
duction is  increased  where  the  chan^jes  arc  confined  to  the 
middle  car  The  fork  placed  upon  the  vertex  h  referred  to 
the  poorer  car  provided  only  middle-cur  clinns;cs  have  taken 
place,  bill  where  <iei4ous  hbvnnthine  changes  have  occurred 
ti  may  be  referred  to  the  better  car,  This  is  not  invariable, 
huwever,  ffir,  ;**  already  stated  in  pathology,  changes  tn  the 
perceptive  apparatus  in  the  ear  la^t  tjivoh-ed  i>f[ni  prtigresH 
with  great  rapidity.  bccomiuK  in  a  short  time  mote  extenuvc 
than  in  the  orpan  first  affected,  Wher  this  is  the  case  the 
vibrating  tttnirg  fork  applied  over  the  median  hne  of  the  skull 
may  be  referred  lo  tlie  ear  which  writ  fii">it  affcctetl.  although 
tins  may  he  the  piKtrer  ear  Thts  should  not  mislead  the  ex- 
ariincr  into  hclic^"tng  that  the  tronble  upon  tht*  sifle  to  which 
the  fork  latcmlized  is  entirely  free  from  lahynnthine  trcMtldc. 
Increased  tension  in  the  conduciinc  syntcin  may  he  sufficient 
to  profluce  this  phenomenon,  even  when  the  ial)>Tinlh  is  in- 
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voJved  to  a  considerable  exteiil.  Abfttjliiie  hone  conduction 
may  van'  iicconling  to  the  ;ige  uf  ihe  iiulkni  as  weW  as  iviih 
ifie  degree  to  wbicli  the  labyrinth  has  suffered:  hence  this 
teM  jicUb  Inii  liulc  infomiaticni.  When  aljsoluie  bone  con- 
diacti^m  Is  cxjiggcraicd  \\c  arc  jiiatKicd  in  asuumiag  that  no 
Knoit5  iabynntlimc  involvcmcnl  exists.  In  cases  occumng 
m  advanced  life,  however,  the  Libyrintb  may  be  intact,  although 
sound  condiiciton  ihrougli  ilie  cranial  bones  h  below  normal. 

Of  niticli  more  value  than  absolute  bone  conduction  i%  the 
relative  dnriitinn  r>f  sound  ]icreepltiiu  lhrniT);li  the  solid  media 
as  compared  with  the  period  during  which  the  same  sound  is 
heard  through  the  air.  In  th»  manner  wc  are  able  to  esti- 
mate with  considerable  certainty  the  amount  of  impairment  de- 
pending upon  ilic  laljynnihine  changes,  as  distinguished  from 
that  caused  by  the  intratympanic  lesion,  in  a  given  case,  where 
TV'htjipercd  nords  are  luil  ]int>rly  iieiceived.  if  the  reversal  of 
the  relation  between  air  and  bone  conduction  exists  for  a  fork 
making  512  V,  D.  or  for  a  fork  of  the  next  higher  octave,  wc 
are  warranted  in  assuming  that  most  of  the  impairment  depends 
npon  intratympiaiiic  chanpeSn  With  the  snmc  degree  of  func- 
tional impairmeiu,  if  this  reversal  should  occur  only  for  a  fork 
malci:iK  '^•4  V.  D.,  wbile  for  the  octave  abuve  litis  the  air  con- 
ductiim  \.\ii%  beUer  than  hnnc  conduction,  we  should  as5unie 
that  serious  lahynntbinc  changes  hatl  tiiken  place. 

The  determination  of  the  upyjcr  lone  limit  is  of  great  value 
in  tf>cse  cases  in  con^rming  the  fact  that  the  labyrinth  is 
involved.  The  first  turn  of  the  cochlea  perceives  the  highest 
notes  uf  the  unisk'al  si-jile,  and  srt-oudary  labviiuthtne  degen- 
eration should  he  characterised  hy  a  lowering  of  the  up]3cr 
tone  limit,  a*  this  portion  of  the  cochlea  is  in  the  mosi  imme- 
diate relation  to  the  middle  car  and  is  the  pan  whicJi  suffers 
first  in  secondar>'  labyrinthine  affection,  When  functional  ex- 
amination KhoM*  a  defect  nt  the  upper  jKjrtion  of  the  scale,  per- 
:ti«ing  afiirr  anomalous  tension  has  been  corrected  by  inflation, 
labyrinthine  mvolvemcni  is  almost  certain.  A  hi*tnry  of  attacks 
of  vertigo  is  confirmatory  of  this  opinion. 

Where  wc  Ttavc  to  deal  with  a  true  otosclerosis  or  osteitis, 
involving  the  labyrinth  prtmarily.  the  differenlral  diagnosis  may 
only  be  made  hy  observing  the  case  for  a  conni^lerahle  period 
of  time,  and  als'>  by  following  cU>sely  the  effects  td  treatmcnt. 
The  deposit  of  new  l>ony  tis«^ue  in  the  labyrinth  m  the  vcr3i" 
early  stages  gives  rise  to  exactly  the  same  phenomena  upon 
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ftinciional  cv:Lmin.'ition  as  does  ^omc  ob&tniction  10  sound  con-H 
(litctioii  ill  ihe  iiiitUlle  car.    Wlit^ii.  lam't-vt^r,  a  careful  |jh^sk-2EH 
crx;ini illation  ^ho>\s  tliat  the  iiiidille  ear  tA  upparcnllv  tioniuiIpH 
ant!,  in  spile  of  this,  there  is  impairment  of  licaring,  with  deva* 
lion  oi  the  lower  lone  limil,  normal  or  iiicreasL-tl  bone  comliK- 
tion.and  a  normal  upper  lone  limit,  the  surgeon  should  always 
suspect  the  posaibilhy  of  a  beginning  primary  scleroiic  process 
in  the  bi?iyriiilh.    An  here(lil;in'  hi*tor\'  of  ileafiiess  Hhtmkl  al- 
ways be  regiiTilecl  with  suspicion,  in  cases  prcsmling  lhr«t4j 
hyntptiinis. 

Prognosis. — Hyperplastic  changes  within  the  lynijKinnm 
constitute  an  alTeclion  of  the  gravest  character  as  rcjrarcis  the 
integrilv  of  function,  and  one  which  is  less  amenahle  to  treat* 
mem  ihan  all  other  aural  <li<cases.  The  n^u:il  course  \^  steafli!]f  j 
progressive,  although  ihe  affection  inay  remain  qitfcscent  for  a^ 
Icmg^  jierind  of  years. 

Knowing  this  faci,  it  is  lUflicnll  to  estimate  the  value  of  treat- 
ment in  any  given  c^ise,  the  app;irent  im|)rovcmcnl  bciiiE  pos-j 
sibly  due  lo  a  perioH  of  spontaneous  quiescence.     When  secrt 
in  the  early  stages,  and  affecting  but  one  side,  a  fairly  favorable 
prognosis  may  be  given.     When  boih  organs  arc  affecrcvl  it 
will  lie  lmpijs*iib!e  to  restore  cilhiT  ear  Ut  a  jicrfcct  condition. 
The  most  we  can  hope  for  is  a  slight  improvement  in  one  of] 
both,  and  lo  check  permanently  the  progre>s  of  ihc  affection. 
Asi<le  from  treatment,  the  envtronmenl  oF  the  patient  or  th«" 
occurrence  of  any  "ievere  illness  affects  the  progres*i  of  the  atiral 
condition  to  a  marked  extent.      .\  severe  illness,  prolonged 
physical  e?ieniiin,  inunvitTk,  or  anxiety — all  lend  lo  liaMtMi  its 
advance.     From  the  fact  that  many  caaes  arc  of  neun)]Kil1'-u 
origin,  particular  attention  must  he  paid  to  the  habit  of  lif< 
AH  excesses,  either  of  the  table  or  undue  indulgence  m  tobae< 
or  alcohol,  should  he  avoided,  ami  the  preservation  of  a  norn\al 
condiiion  of  (he  larger  viscera  and  of  the  prim:e  vix  must 
in&istcd  upon.     Cliiiiale  is  a  factor  in  prti^noHi'*  only  tu  l!ie  e: 
tent  to  which  it  causes  im|>aimicnt  of  the  genei^d  he^illh.    Sin< 
a  drv  atmosphere  and  an  etpiable  temperature  arc  most  eoti 
ducive  to  a  ronnal  cojiditton  of  the  upper  air  tract,  tlic  disc; 
perhaps  progresses  less  rapidly  in  regions  where  thes*  climail 
cimdilionii  jjre  found.     I  am  inclined  to  believe,  however,  thai 
the  influence  uf  climare  h-^s  l>etfi  much  n verts limateil.     Th 
age  at  which  the  affection  develop!*  may  influence  its  progress. 
When  occurrinp  late  in  life,  its  advance  is  ustially  slow  unlesiS 
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L^'Aied  by  some  cause,  such  as  a  severe  inCercurrcni  dis- 
incntal  strain,  ur  pnjltJiigetl  jjIiyMc-al  exeiUtm.  lis  a|>- 
p^^Tance  at  the  mcnoi>aiisc  is  not  uncoiiimoiT,  jiml  our  |ii-(vgn«M-» 
m  indpicnt  cases  met  with  at  this  period  of  life  should  be  ex- 
cccdingly  guarded. 

Treatments— The  two  conditions  with  which  we  have  lo 
de;tl  are  tho^  resulting'  from  th«  connective-ii^sne  de|)Osit 
u'ithin  the  tyin]i;iriiini  ami  the  ?ica>nd;iry  lahynnthinc  changes. 
The  mtratyin|»a.nic  condition  hdng  one  essentially  of  rigidity 
of  the  ossicular  chain,  out  firU  cffori-s  are  lo  reUvve  this  ah- 
normal  iciiiion.  When  seen  early  il  may  he  iJo?<sih!c  10  effect 
absorption  of  the  newly  deposited  ti»5ue  by  atimtilnuon  of  the 
miieouit  lining  oi  the  lyntpAniini;  thi£  is  done  t>y  inttation  hy 
meanii  of  the  catheter  making  nee  of  *onic  of  the  sttmnbting 
vajKWx  already  mentioned  in  the  trcnimcnt  of  hypertrophic  in- 
flammation. R)  inflating  with  coiiHidrrd>lr  forrr  we  may  he 
able  to  ni|Jtnrc  recent  atlhesions  and  thus  rehcve  the  conducting 
.mcehat^i^ni,  or  the  bands 
may  tie  stretched  sulliciem- 
}y  16  permtt  increased  mo- 

t^ility  in  the  ossicular  chaia  ^  \  J^ 

7Ue  EiiAladiian  tube  sel- 
dom re(iuire»  Mtcntion,  al> 
though  the  exercise  of  the 
mt>al  mti)Lck«,  either  by 
gargling  or  better  by  mas- 
sage by  means  of  the  liiista- 
diiait  liougic.  may  aiirecl 
the  diangc*  which  have 
taken  place  here.  Accord- 
ing to  some  authorities,  this 
naBsage  also  exerts  a  favor- 
able influence  upon  the 
letiMir  tynijiacii  muscle  and 

preveni*    its   atrophy   and  r«>,  io5.-Dtlittnchc\B.^cu«, 

mbsequcnt   shortening.   To 

mas&agc  the  lube  in  ihis  way  the  bougie  i*  introduced  as  far 
as  the  isthtiius  and  then  moved  rapidly  inward  and  outwanl 
far  a  few  secoTids.  Passive  motion  by  nie;m\  of  Siegcl's  oto- 
R'ope  afTord<^  us  a  tne^ns  of  comhaiing  ihe  adhcniims.  '1  he 
in:*ln]ment  i^lionlc!  tie  intmduced  into  the  mcatti«.  care  being 
taken  that  it  fit*  the  lumen  air-tight.    The  air  is  then  alier- 


■L 


t 


* 


3gO  CU&ONIC   CATARRHAL  OTITIS  MEDIA. 

naiely  raTi*(ied  and  eoiuletiseil  in  ihe  exien^.il  aiulitory  canal, 
itii|iartjng  lo-amUfro  itiovemeiils  to  the  dntni  tiictiiltnuic  and 
Attachc<l  ossiciifa.  The  tnnAScur  of  D^Ulanchc  {Fig.  105) 
acts  upon  lite  same  |inncip]€.  Cases  have  Ijcen  reported  where 
rnpiiirc  of  the  mt^mbraiic  has  takcti  place  by  the  violent  use 
of  these  instrnmcnts:  this  seems  hardly  probable,  however, 
if  trveii  an  nnlinary  amonnl  of  care  is  taken  in  their  m^niiiii- 
btioTi,  In  llie  ^anie  direction  m^nifnilATuin  of  the  lJ;lrt^  at 
the  handa  t>f  Uie  patient  has  been  tried,  in  some  case*  with 
succc&s.  I'he  ]Tictho<l  was  first  devised  by  Honimel  and  con- 
sists in  pressing  the  irapus  backward  over  the  external  meatui 
until  this  is  completely  closed,  thus  contleiising  the  air  in  the 
canal  By  now  altern;itely  increasiTij;  and  rebxing  the  pre^^wre 
upon  the  trftgns  the  density  tif  I  he  ;iir  in  the  amal  ii^aii^inentcil 
or  reduced  ancl  the  drum  membrane  made  to  perform  invb^rd 
and  oiilwani  cxctirsions. 

In  a  Keneral  way.  I  am  rather  inclined  to  believe  that 
the  cniployment  of  any  instrument  for  the  purpose  of  pneti- 
mo-massa^e  is  contraimlioaied  in  these  cases,  A  Utile  ilnmgUt 
Kill  enable  us  10  easily  iindcrMand  thai  tlie  dnmi  niemtiraiie* 
being  the  nitJst  elastic  slructnre  upon  which  the  mtiwcgr 
acls»  i\ill  be  the  most  easily  influenced  by  changes  ol  pres- 
sure within  the  external  auditory  meatus.  While  the  object 
of  pnen mo-massage  is  to  increase  the  motility  of  ihe  ossi- 
cles, iU  real  elTect.  if  employed  for  any  length  of  time,  will 
be  tt»  caufie  n  relaxation  of  the  drum  membrane,  especially 
in  the  po^^terior  qnadrant.  The  intratympanic  adhesion*,  con- 
sisting as  iHeyilo  of  dense  bands  of  conn^rclivc  I  is:iuc.  wilUx:  but 
litiJc  influenced  by  the  rarefaction  of  air  within  the  caral.  The 
more  elasiic  drnm  membrane,  however,  presenting  as  it  does  3 
laiji^  surface  capable  of  expanding  as  ihe  f»TtssuTe  ^vitbin  ibe 
tyinjianum  becomes  relatively  increased,  must  certainly  hecimie 
stretched  if  the  air  within  ihe  exlcrna!  anditory  melius  t^  re* 
pcaledly  rarehed,  Any  api^arntuji  for  pncumo  massage,  there- 
fore, can  not  improve  the  patient,  hut  must,  in  very  many  m- 
stances,  canfc  ar  aggriivaiion  of  Ihe  symptoms-  1  have  been 
convinced  of  this  by  observitig  the  elTccl  of  pneitnio-niassage  in 
quite  a  ntuuher  of  cases.  Massage  by  Honmier&  method  will 
probably  do  no  harm,  but  it  is  tloublfnl  whether  it  ever  doc5 
any  good,  1  do  Ijelieve,  however,  that  a  certain  ammmt  of  bcne- 
Ae  may  be  obtaincl,  in  nire  ca*;es,  by  a  thorough  massage  of  the 
muscles  of  the  neck  overlying  the  Eustachian  tube.    The  bene- 
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ficia!re*iiilis  jieoiireilarepinliaMv  due  in  flit  circulatory  cliangc* 
infliicecl  iu  ihi:  mucous  membrane  lining  lUe  tube  and  mid- 
Jlc  car. 

The  various  instruments  recommcndet!  in  these  casts  (or 
mobilizaiion  of  Tlie  osMcie^  by  "  vihr^itory  massage"  deserve 
only  a  passing  notice.  Many  insirumenis  have  been  consiriict- 
ed  for  thi^  imrpose  ami  all  liave  failcil  10  prochiL't  the  improve- 
ment (Icwircd-  In  many  ciises  ihc  u-sc  of  ihirse  instiuait^nt,i  lia* 
been  followed  by  n  marked  dmimnticm  m  the  puwcr  of  ainlilion 
and  ati  increase  in  the  intensity  of  the  ntbjcclivc  noises  due  to 
an  ovcT^iimwbtioii  of  the  auditory  nenc. 

Palilzer  has  (Revised  a  method  for  maiiuaminp;  a  constant 
negative  pressure  in  the  meatnii  by  the  use  of  a  conlt-al  ping 
of  colltm  which  i*  impregnated  with  cocoa  hntter,  This  jjlug 
i»  in>crted  into  the  Cfmal  at  night,  and.  in  virtue  of  its  oleagm- 
ou*  composition,  absorbs  the  air  contained  within  the  meatus, 
thus  catuin^  the  membrana  tyinpani  10  move  outward  nnder 
the  action  of  the  air  within  the  middle  ear,  1  have  had  no  per- 
sonal experience  with  this  pbn,  bni  in  ca*es  where  it  has  been 
tried  f  have  failed  tn  ^ee  nvy  benefit.  It  K  certainly  inferior 
cither  to  llommel's  method  on o  systematic  manipulation  with 
the  Sicgel  otoscope. 

Lvcae  *  has  mci  with  considerable  success  in  applying  pas- 
sive motion  10  the  ossicidar  chain  liy  means  of  the  pre*sur€ 
sound-  The  de\ice  eonsisi*  of  a  vmall  tube  ibroiijirh  ivhich  a 
roJ  tenntnaling  in  a  ciiplike  extremity  f)»sibes.  The  other  end 
of  the  rod  lies  within  the  tube  and  rests  upon  a  small  spiral 
spring  the  tension  of  which  is  regulated  by  a  small  screw  on  the 
handle  of  the  instrument.  In  use,  the  cup-shaped  extremity 
\<  applied  to  the  short  process  of  the  malleus,  over  which  it 
fits,  ilie  manipublinTi  bdng  effected  under  ilbiminalioiy  Pres- 
sure inward  upon  the  handle  nf  the  msTrumrnt  ts  commtmicalc^l 
to  the  ossicniar  chain,  the  dcgicc  of  pressure  depending  upon 
the  tension  o(  the  ?*pring.  By  prcs^inj;  the  handle  of  the  in- 
ttrument  inward  and  then  relaxing  the  pressure,  the  entire 
of;sicu]ar  chafn  h  alternately  forced  inwnnl  and  tben  allowed 
to  resume  iis  former  po*iiion  throtigh  iu  own  elasticity.  Il 
has  been  demnnnt raited  that  pre*isiire  exertrrl  at  the  short  proo 
c*s  of  the  malleus  is  communicaied  directly  through  the  incus 
to  the  foot  plate  of  ihc  stapes,  and  from  this  to  the  labyrinth. 
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Tlic  ailv;inU^e  of  ihe  devict  over  an  oixliiiari'  probe  consists  ir 
nffiinling  us  ilir  iiic-iin^  ni  ;t\ieiuiiiv\\  iitcriraHiti^  -iiul  flimiiiUli- 
iiLg  ihis  tension  vrithout  removing  the  inainamcnt  from  the 
short  procos  oi  the  mntlcus  as  iis  contimial  rcappLication  would 
be  attended  by  consi*lcniMe  pain.  In  my  practice  a  modified 
mam]>uhtion  similar  to  this  has  not  been  aitcnded  by  favorable 

T\\r  nwe  iif  ibe  iT;?«inimtriit  of  Lucae  is  somewhat  painful. 
Many  patients,  especially  in  i>rivale  practice,  wonld  ol>jecl  to 
the  mcasnrc.  and  it  has  never  seemed  that  the  results  obtained 
warranted  the  irHiction  of  so  much  discomfort.  The  length  of 
tine  (iurinp  which  this  method  of  treatment  should  be  carried 
on  mua!  vary  vvith  the  individual  eases. 

It  ha*  never  seemed  lo  me  wi^e  to  j^ivc  mi  absidnlely  un- 
favorable progno&is  in  any  case  where  llic  lesion  was  confined 
iiiosliy  to  the  middle  car  \vithoiu  trynig  the  effect  of  stimnla- 
tion  of  the  hning  membrane  by  means  of  vapors  for  a  period 
of  four  to  six  i^eeks,  ihe  iiifation  being  performed  ai  first  oo 
aUernaie  days  and  the  interval  gradually  increased  to  three  or 
four  (biy>.  In  addition  lo  ihe  nillatinn,  p:ift<iive  ntnlion  hy 
mcarji  of  the  Sicgcl  otoscope  may  be  cmptoyed,  or.  if  it  seem* 
desirable,  the  use  of  the  pressure  sound.  At  the  end  of  this 
period,  if  no  improvement  results,  siirpical  mcasnrcs  are  im- 
peoTTve,  and,  unless  the  decree  of  improvement  is  considera- 
ble, the  same  advice  should  lie  given.  During  this  period  the 
oh^ervanir  of  the  ordinary  hygimir  nile*  showld  he  iti^iMcd 
upon:  but  attention  to  the  upper  air  passages  is  seldom  fol* 
lowed  by  marked  improvement,  unless  there  have  been  symp- 
toms referable  to  these  parts  demanding  treatment  for  their 
relief- 

The  surgical  measure*  to  be  adopted  in  thc«e  cashes  vriW 
dt^peud  upon  the  pliywral  rordninn  present.  It  may  he  *nf- 
ficieni  TO  divide  IcTisc  bands  which  may  be  seen  by  ocnlar 
inspection,  such  as  an  excessive  deposit  of  connecuve  tissue  in 
the  posterior  fold,  or  adhesioits  between  the  tip  of  the  manu- 
brium and  the  internal  tympanic  \raIL  A*  mentioned  in  st  pre- 
ceding chapter,  however,  ii  is  imponiible  to  as<crt  that  the  in- 
crease in  tension  is  due  to  the  presence  of  adhesions  in  any  one 
particular  loc^tlily.  The  procedure,  therefore,  ulncb  seems  mosi 
wise  h  ill  first  an  exploratory  mynnpotomy  under  strict  anli- 
septic  or  aseptic  precautions,  A  l^rgc  flap  invol^-ing  the  eti- 
lire  postetx^-superior  segment  of  the  membrana  vibrans  should 
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b€  turned  dowinvard  and  forwanl,  the  iniraumpanic  structTircs 
inspecicd,  and  the  degree  oi  mobiliiy  of  the  stripes  deleriniiMid 
by  means  of  a  delicite  ^irobe  introduced  through  ihe  o])eTung, 
This  proce<iiTTe  can  be  comlucied  under  cocaine  iiriicsthe^b  ynl 
le-tl*!  can  he  in;iile  nf  tht  hearing  ui  various  Plages  of  ihc  opcra- 
ttor.  Occasinnaliy  the  artiticial  opening  into  ilie  tynt|Mnuni 
may  improve  the  hearing  powcT  to  a  rcmarkaf»lc  degrt'e ;  if  this 
docs  noi  occur,  disarticulation  at  ihc  nicudo-stapedial  joitit 
fihould  be  the  next  siep.  If  the  stapes  is  movablci  the  hearing 
will  now  be  inipro%'ed;  if  this  ossicle  is  fixed,  however,  but  slight 
itiipTuveiTietu  uill  lie  nuiitcd.  The  stapes  mim  ihen  be  freed  by 
divhnon  of  the  stapedius  tendor  ^nd  of  any  adhesions  lying  in 
the  oval  mchc,  in  the  niauncr  lij  be  described  in  the  dwptcr  oti 
operative  procedures  within  ihc  tyinpnniini.  After  the  adhc- 
simi*  have  been  severed  as  completely  as  ptv'iMblc  passive  mo- 
tion iiUMildbe  einjdoved,  the  stapes  being  crow-fled  fir«t  upwai^U 
tlien  iloninv;<nl,  theii  forward,  and  finally  hackwanl  by  ntean^; 
of  a  delicate  steel  probe  the  extremity  of  which  is  protccicd 
with  a  imall  cotton  (»lcdget  fijndv  wound  upon  it.  Tlie  condi- 
tion of  the  rotind  window  t^houUi  ni^  be  investigated  and  adhe- 
sions in  tliift  rcj^on  t^evered  with  nu  angular  knife.  If  ihe  dep^e 
of  fixation  is  extreme  it  mav  be  wise  to  altempt  extraction  of 
the  stapes,  although  the  results  obtained  are  not  perfectly  *;iii$- 
factnry.  ami  the  author  prefers  to  remove  the  malleus,  inais. 
and  drum  membrane,  leaving  the  stapes  in  an  easily  accessible 
position,  so  that  .Huljscquenily  mechanical  mobilisation  may  be 
cflfected  if  fi.vatioTi  occurs  agam  at  any  fiitttie  time.  1  am 
aware  that  this  method  ha<  been  criticised,  but  it  po*«e*se*  the 
advam;«ge  of  freely  exposing  the  pans  and  cnablmg  n*  to  make 
Mjccessivc  efforts  at  freeing  the  stapes  rather  than  nercs'iitJitirg 
the  completion  of  all  operative  interference  at  the  time  of  ihc 
first  oi»eratton.  Certainly  in  my  own  practice  results  have  been 
heiter  where  ihi,^  plan  lias  heeii  followed  than  where  stapcdcc- 
toinv  \v.L<  been  performed,  atid  the  opening  in  the  drum  mem- 
brane cloveil  as  f|uickly  'a^  |>o*i*ihie.  The  i>pi*rativ'e  technique 
and  the  results  olrtaineil  will  he  ileiaile<l  in  a  later  chapter, 
cvoied  to  the  Md>ject  of  middle-ear  operation*. 
The  fncasnre*  herein  enumerated  constitute  the  most  clli' 
eient  mean*  at  onr  <hsposol  for  <lealing  with  the  intratvinpanic 
conditions.  When  the  labyrinth  i*  involved  to  any  cxccnt  opcr- 
ive  interference  i*  contraindicated,  wnee  the  case*  do  not  im- 
ovc  after  such  procedures,  but  are  fre<iuenily  rendered  ffon»c. 
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Tlie  extent  of  blnTirHliinc  fninlvrtn^^t  in  Atiy  given  rase  is 
deieniune«1  by  llic  degree  to  wliicli  i!ic  upper  tone  limit  is  tow* 
crcd  am!  liy  tliacovcnng  the  upf»ct-  iimii  in  ihc  mii^ieat  scale 
ai  vshkh  the  normal  ratio  between  air  and  bone  eonducdon  is 
reversed-  With  a  marked  lowering  of  the  upper  tone  limit  aiul 
an  inversion  of  tbe  mtia  ttetiveen  bone  .-imi  ;iir  cotidtu'ticMi  fur 
the  low  notes  alone,  in  msci  wlierr  xUr  iiiip;imnen1  of  liraring 
i-i  Ml  TTiiirkeil  that  i^Uispcrcd  words  can  noi  be  disiinguisUcd 
at  a  di^t^ince  of  two  or  three  feet  from  the  ear-  the  labyrinthine 
feature  is  *o  prominent  a*  lo  positively  contrainrficaic  opera- 
tive IntcTference  upon  the  tymjianiim.  The  resiilt  of  treatment 
for  the  lah}Tinthtne  afTcciion  is  iistwily  lew  favoralile  than  in 
priman,'  bh\Tiiithine  disease.  At  the  same  time^  ive  are  ar  IraM 
Justified  in  makin^c  the  aiiemin  lu  remove  the  difiicuhy, 

llie  (1ru|;,  the  ad  mini  fit  rat  ion  of  which  is  fo]lo\\e<I  by  the 
best  results,  x^  iindoiibiecUy  pilocarpine.  The  phy9to1oj;neal 
action  of  the  <lnig  incTea*cs  the  \';iJiculnrily  of  the  lahyriitihine 
tii^tiet,  at  the  wime  time  aiigmcming  the  activity  of  the  cttta-* 
ncim»i  ;it]d  salivau'  glaniN.  From  the  mcrcnscd  blnod  snpply 
any  excess  of  Tabjrinthine  fluiil  is  ahsiracicd  from  llic  bony 
cavity  which  contains  it,  entering;  the  general  drculation  and 
subsequently  heine  eliminnicd  in  ihc  cntaiKOUS  or  *;ihvAry 
*eereitonft.  The  increasetl  vaf^tiilariiy  nioy  also  cati^  the  resorp- 
ticn  of  newly  deposited  tissue,  provided  the  deposit  is  not  loo 
old  Fnrmerly  the  dnig  was  administered  by  hypodermic  injee- 
tiou-  This,  however,  reiuleis  li  lle^'l-^HaIy  fm  the  patient  to 
Ifive  lip  a  considerable  portion  of  each  <1ay  to  the  treatment, 
and  in  many  in^tancen  thi*  can  not  be  done.  For  the  last  two 
yeaj*i  I  have  administered  it  by  the  mouth,  bcginring  at  first 
with  do(C^  of  one  eighth  to  one  sixth  of  a  grain  two  or  three 
liiTie*  daily.  The  amoinil  being  gradiialty  increased  iimtl  a  mod- 
erate physiological  efTcci  followed  e^idi  i^xhihiTtifn-  ft  is  only 
nccc&sary  to  \varn  the  patient  to  exercise  caiition  again«  ex- 
posure to  draitRhtfi  for  the  period  of  an  hour  and  a  h^lf  follow- 
ing each  admini*^iraiion  of  the  remedy.  In  those  cases  where 
the  vocaiioii  of  the  patient  neccssiiates  absence  from  home  for 
(hi-  entirr  t\-A\  one  dose  may  be  administered  early  in  the  morn- 
ing immediately  ufw^n  lising,  while  [he  Titroiid  maj  be  niv«i 
npon  retiring  at  nisht.  In  tins  way  (lie  pittient  i%  able  to  pro- 
tect himftelf  siifticicntly  ag^ainst  undue  exposiurc.  and  by  follow- 
injj  this  pbn  no  untoward  symptoms  have  resulted.  Profuse 
salivation  need  not  be  prodrced.  nor  need  the  cutaneous  secre- 
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^B^?  Inrrc'avccl  to  %tich  a  degree  as  to  be  unpleasant,  A 
^Hlei^i-  iiKTcasc  ill  ihc  moistirrc  of  llie  skin  am)  \u  the  :tinuunt 
^^^■fis  an  evidence  that  the  clfug  is  producing  tlie  (lr<Lrr(I 
Tnccfnind  llic  patient  learns  after  a  short  time  to  so  grade  ihe 
<!oBe  as  to  obtain  the  desired  action.  Xo  results  can  be  hoped 
for  Hides*  the  plaii  is  persi^tefl  in  for  a  considerable  period — 
certainty  for  two  months — at  thccndof  which  lime,  ifthe&light- 
csl  iniprovcrncnl  is  niaiiifi'stcd,  it  shoiili]  he  continiici'd  /or  twice 
Of  thrice  this  period. 

Acconling  to  Koscgrirtcn.*  the  remedy  exerts  a  beneficial 
action  upon  the  mucous  membranL'  of  Ihc  tympflniiin  also,  caiifi- 
ing  an  :d>sorptioii  of  newly  deposited  connective  lissue>  It 
U  |UJiisihte  to  oT>ccr\e  a  congestion  of  the  tympanic  linincj  if 
tile  patient  is  e\Etriined  one  ut  two  hours  affer  the  athninis- 
tTBlion  of  the  drug.  Polit/tr  advoc;ars  the  tinal  ;ip]ilic:ilion 
of  the  miiriaie  of  pil^icsrpmc  to  the  mucon*  membrane,  a  few 
drops  of  a  twoper  cent  solution  being  injected  through  the 
Eustachian  catheter-  I'crsonaHy  I  have  no  experience  with 
thift  plan. 

In  cases  of  hy|>er|:ibsiic  inflammaiJon  occurring  in  advanced 
life  the  auditory  iitivt*  n^iy  hv  found  in  ;i  conditiun  nf  lutpnr 
Here  strychnine  nniy  he  given  with  advantage,  the  amount 
being  fifradually  increased  to  the  hill  |ihy?iio1ogica1  lunit.  Tliin 
drn;;  is  al*o  valn;d>]e  in  cases  with  prononnced  neurasthenic 
Fympu>m«.  For  the  relief  of  distressing  tinnttns  which  per»ist« 
in  spite  of  all  Iocs!  treatment  directed  inwan]  the  mifldk  ear 
dilute  hydrobromic  add  will  somelimes  he  found  efficacious. 
Tim  is  to  Ik  given  well  diluted,  in  do&cs  of  thirty  mimms,  tlircc 
four  timcf*  dailvn  The  qnwiion  of  subjective  noises  will  be 
ftdly  dealt  with  un'k-r  iliAcnse^  of  the  perceptive  apparatus. 
re  possibility  of  an  hereditary  or  an  actpnred  ^penfic  taint 
should  always  be  remembered  in  these  case*,  ami  if  tlirre  i*  the 
iJigfn<*st  evidence  of  Micli  a  factiii  in  cansation  the  internal  ad- 
mini^tratifin  of  iwluTe  of  potas-niuni  ia  advisable-  it  may  be 
given  cither  alone  or  in  connection  with  the  pilocarpine, 

PolitJ;er  !iaFi  derived,  Apparently,  beneficial  results  from  the 
aiJminisiniiion  of  iodiile  of  pota**ium.  in  fairly  large  doses,  in 
leases  where  beginning  otosclenrti^  nf  the  lahyrinib  was  su»- 

■teih  ami  in  which  there  \\as  no  history  of  hercflitar>'  or 
required  specific  di sea f*c.    lUspIan  of  ircaiment  is  to  give  these 
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patients  a  course  of  ioi]i<le  i>f  jioiassium  ftir  a  penod  of  several 
wedcs  dunitg  vniih  year,  VVhilt^  this  pl^m  of  iTdtiiicrit  l%  worilij 
of  trial,  the  uiKcriainiy  in  dtagnosb  rctwicrs  the  ^c[Jo^^  far  from 
con  villein  g- 

Thc  question  of  ilie  propriety  of  ircating  the  niiddlc-<ar 
condition  when  «enous  labyrinthine  involvement  cocxisis  is 
Gtill  niisftilctt.  Tlif  resulti  ohtained,  no  dnuljt,  differ  in  im!i- 
viilual  cases,  bnt  I  am  jure  ihat  ihc  ruW  is  not  toTMaul  thai 
measures  directed  lo  the  middle  car  invariably  aggravate  Ihc 
laUvrinihinc  lesion.  Our  only  gnidcin  the  matter  is  lo  examine 
our  oase?!  frequently  and  ol>serve  tlie  effect  of  treatment.  If 
we  find  thnt  inflation,  [lastive  motion,  or othermeaftiiresJirecled 
to  the  lymjMnic  condition,  produce  giddiness  or  an  increase  in 
tlie  tinnitus,  tlicy  should  certainly  not  Ije  per^Med  in.  Numer- 
ous inManccs  u  ill  1>e  met  within  uhii'htrxiiitly  the  reverse  takes 
place,  ihe  labyrinthine  eomplicitions  imprfmnc  a*  the  tym- 
panic strnclnrefi  resnmc  a  more  normal  condition.  Ktom  what 
list  already  been  said  under  p^tJJ;no^if;,  the  general  condition 
of  the  paiient  must  be  kept  constantly  in  mind>  and  care  mu*c 
be  taken  to  tax  cither  his  mental  or  physical  poivrrs  as  little 
as  possible.  Attention  to  Uic  cutaneous,  digesiivc.  respiratory, 
and  circulatory  organs  is  imperative  if  we  expect  any  favorable 
results  from  local  measures.  It  is  not  wise  to  nend  these  cases 
from  home  in  the  hope  of  obtaining  fjennanenl  benelit  from  a 
change  of  clim;4le,  as  the  resnU*  obtained  by  dimattc  Ircaimenl 
'tire  at  the  best  uncertain. 
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Etiology- ^'1' his  disease  may  follow  either  an  acute  ca- 
larrhal  or  an  acuic  puruleni  inflammaiion  ai  the  tympanic 
cavity.  In  the  former  instance  it  occurs  as  the  result  of  an 
infection  of  the  discharge  through  atmospheric  impurities, 
while  as  a  sequel  uf  ilic  l:iiter  coiidiiiori  it  represents  the  faU- 
lire  upon  the  pari  of  Xaltire  to  restore  ihe  afTccCetl  structures 
to  a  normal  coudition.  The  term  is  often  applied  to  all 
case?iof  aural  dtsc:i3C  In  which  the  discharge  from  ihc  mi<i- 
die  car  has  existed  for  more  than  two  or  ihrcc  monthsj  or 
even  to  cases  in  which  the  ear  is  discharginfi:  when  the  pa- 
tient presents  for  treatmeiiL  Exactly  when  an  aflection 
ceases  to  be  acute  and  becomes  chronic  is  hard  to  deter- 
mine. For  convenience,  however,  we  may  assume  thnt  3 
discharf^e  from  the  middle  ear  which  has  failed  to  yield  to 
prrjper  theiapcuUc  measures  at  the  eml  tit  three  months  con- 
stitjtes  a  symptom  of  a  chronic  inflamraalorv  process. 

A  tubercular  and  occasionally  a  spccihc  diathesis  also  may 
jfivc  rise  to  the  affecHon,  the  special  germs  ot  these  discnscs 
ftndinf;  lorfgmeit  in  the  tympanum  nnd  selling  up  the  pecul- 
iar  in^amniatory  process  characierisiic  of  each.  When  the 
disease  i«  of  Tuhercnlar  nature  its  onset  h  so  insiditius  that 
ihr.  patient  may  tjnl  he  able  tn  stMe  the  e>acl  period  of  its 
incc^Jtii^n.  the  fiist  knowledge  which  he  has  of  au  aural  aHec- 
tion  bcin^  the  appearance  of  a  discharge  in  the  meatus,  while 
examination  reveals  a  condition  which  could  only  result  from 
a  chronic  inliammatory  process. 

Pathology.— When  we  ftnd  a  purulent  discharge  from  the 
tympanum  which  has  pcrsi^ied  for  a  loni;  period  we  arc 
forced  to  conclude  that  a  certain  amourt  of  tissue  necfosis 
h^L«  taken  place.  Thts  \s  Irue  whellicr  the  dis:ease  was  at  firsi 
of  a  catarrhal  nature  or  wa*  purulent  from  ihe  beginning. 
The  infection  ol  a  perfectly  innocuous  discharge  from  the 
tympanum  must  result  in  tissue  necrosis  unless  the  source  o( 
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infection  is  removed  at  a  very  early  period.  Those  parts  of  the 
tympaaic  cavity  which  arc  richly  supplied  with  connective- 
tissue  elements  form  an  excellent  nidti*  for  Uie  dcwlopment 
of  thrw  germs,  and  iviien  ihey  arc  unce  infected  it  is  j>r;n:- 
lically  impossible  for  us  to  prevent  considerable  destruction 
o\  tissue.  In  the  early  stages  the  connective  tissue  alone  may 
be  involved,  but  verj"  soon  the  osseous  structures  participate  in 
the  process,  owing  to  an  interference  with  their  proper  blood 
supply.  Tho&e  parts  are  attacked  first  which  are  the  least 
vascularnnd  whose  nutrient  vessels  are  so  situ;tted  as  to  be 
easily  interfered  with  by  any  increase  iii  pressure  in  the  tym- 
panic cavity.  The  blood  supply  nf  the  incus,  li  will  be  re- 
membcrcd,  is  very  limited,  and  Is  dcrivct]  from  the  petrosal 
branch  of  the  stylo^mastoid.  From  its  situation  it&  calibre  is 
C&»ily  obliterated  by  any  swelling'  in  the  upper  portion  of  the 
tympanum.  Hence  when  the  ossicul.ir  chain  is  the  scat  ol 
necrosis  the  incus  usually  suffers  first,  caries  or  necrosis  of 
this  ossicle  bein^  present  in  ei^hty-tWe  per  cent  of  all  cases  in 
which  the  ossicles  :ire  involved.  The  process  may  spread  to 
the  walls  oi  the  lynipanuni,  usually  to  that  portion  of  llic  ex- 
ternal wall  which  is  formed  by  ihe  auditi»ry  pliile  of  the  tefn< 
poral.  The  internal  wall  o(  the  middle  car  is  seldom  effected, 
although  it  may  be  involved  when  tlic  condition  is  tubercu- 
lar, or  in  cases  following  one  of  acute  infcctiou*  diseases,  such 
BS  scarlet  fever  or  diphtherin.  Since  any  profuse  discharge 
from  the  meatus  which  has  existed  for  several  months  must 
come  from  the  middle  ear.  It  goes  vvithout  saying  that  the 
Diembrana  lympani  is  perforrited  in  :l1I  cusrs.  The  ;imouni  of 
local  destruction  and  (he  particular  region  where  (lie  loss  of 
substiince  ticcurs  varies  greatly.  Complete  destruction  of  (he 
drum  membrane  is  rarely  seen,  although  the  entire  mcmbrana 
ribrans  may  be  wanting  with  the  exception  of  ihc  ao-caUed 
cartilaginous  ring,  which  maHcs  the  hnc  of  insertion  into  Ihe 
snnuEus  tympanicus.  When  only  a  small  portion  ol  the  drum 
membrane  is  destroyed  the  perforation  most  frequently  oc- 
curs in  the  posterior  quadrant  at  the  level  of  the  umbo  or 
slightly  below  it  When  the  osseous  structures  an;  invoU'ed 
and  the  disease  has  been  of  lon^  duration  we  nut  infrequently 
find  the  perforation  located  in  the  upper  and  posterior  quart- 
rant  just  below  the  incudo-stapedial  arficulation^  The  tncm' 
brana  tympani  in  these  cases  is  often  adherent  to  the  internal 
wall  of  the  middle  ear;  its  upper  margin,  however,  i$  free. 


and  a  probe  pasticJ  bcnr:Hh  this  may  be  directed  upward  into 
ihe  tyaipanic  vault,  following  ilic  lon^  process  of  1  he  incus. 
The  rc.ison  ^vliy  Uiis  pcrfor^iliim  is  so  characteristic  <iJ  caries 
vritbiii  tbc  tympanum  depends  upon  ihc  (act  that  the  avenue 
of  exit  for  au)'  fluid  which  has  collected  lies  along  the  long 
process  oi  ihc  incus.  In  fact,  this  may  be  the  only  course 
which  the  secretion  can  follow,  as  no  other  portion  ol  the 
ossicular  chain  passes  from  Ihc  upper  part  of  this  cavity  into 
the  ntrium.  Anteriorlv  the  ;ttriuTii  Is  shut  nff  from  the  Ivm- 
panic  vault  by  the  anterior  and  external  ligaments  and  by  the 
\«idy  and  neck  of  die  luallcu^.  In  addiLJuu  la  these  stniciure^ 
normally  present,  certain  reduplications  ol  mucous  membrane 
arc  often  found,  and  these  may  be  so  numerous  and  so  dis- 
posed as  to  render  it  impo&siblc  for  even  air  to  pass  from  ihe 
vault  of  the  tympanum  inu>  the  cavitv  beneath.  Perforation 
in  this  location  is  so  commot^ly  associated  with  caries  of  the 
incus  that  I  have  come  to  regard  it  as  almost  pathognomonic 
of  the  crmditirin.  More  nircly  we  fmil  the  perinratinn  luc:ited 
in  the  mcmbrana  Ilaccida>  either  just  above  the  short  process 
or  alcove  the  posterior,  or,  more  rarely,  above  the  anterior 
ligament.  A  perforation  above  the  short  process  always 
means  intratympanic  OkHes.  and  usually  indicates  That  the 
malleus  is  a0ccied.  although  this  rule  is  not  invariable.  The 
extent  to  which  the  walls  of  the  tvmpanum  participate  in  the 
destructive  process  varies  according  to  the  care  which  has 
been  exorcised  In  keeping  the  ear  properly  cleansed,  and  the 
degriT  111  infection  whiiJi  primaril}'  produced  the  dise:tse. 
ConstiiLiiional  diatheses  exert  a  marked  influcticc  upi>n  the 
exiciii  of  involvmcnt  cf  the  osseous  w^Uh;  iliis  i>  p^irticubrly 
Irue  ol  the  tubercular  and  specific  diatheses,  the  bony  parts 
breaking  down  rapidly  when  once  local  infection  has  taken 
place. 

Secondary  involvement  of  the  labyrinth  is  seldom  met 
with  in  chrimic  suppuration.  When  present,  the  mischief  has 
usually  been  done  in  the  acute  stage  of  the  difteasc,  and  aU 
though  both  Ihe  oval  and  the  round  window  may  have  ro 
mained  bathed  in  pus  lor  years,  extcnsiou  to  the  labyrinth 
seldom  follows.  This  should  not  be  taken  to  mean  that  the 
louver  turn  of  the  cochlea  i^  lunctionally  perfect  in  these 
chronic  ca&es.  It  is  more  reasonable  to  explain  the  slight 
chanjses  found  here  upon  the  ground  that  they  are  produced 
by  the  alteration  in  pressure  at  the  oval  window  due  to  adhe- 
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KJon^  about  ttie  stapes  ihnn  lo  attribnte  the  condition  to  aa 
infection  oi  \]k  luliyrinth. 

In  ^ddttiun  U>  lUis  mM  innt\  of  hhyntuhiiir  involvcmc;]!, 
causing  merely  impairment  of  hearing  for  the  upper  notes  cd 
ttK  musical  scale,  it  niusl  always  be  borne  tn  mind  in  cverr 
caste  either  of  aculc  or  chronic  suppuration  of  the  middle  ear, 
thai  there  ia  a  possibility  of  the  exievision  of  the  inllaniitLatory 
pToccs'5  tlircclly  to  the  bb^Tinih,  eitlier  throuffh  the  oral  or 
rourni  wimloivs,  or,  in  the  case  of  chronic  nuppiiriition,  of  trro- 
sion  of  ihc  external  \\all  of  the  horizontal  semicircular  canal 
and  propagation  of  the  inliammatior  to  the  intralabyrinthiftc 
structures  ihroiij^h  this  channe].  In  many  cases,  a  suppurative 
JnHamrnation  of  the  labyrinth  sho^vs  but  tittle  tendeticy^  lo  ex- 
tend ami  become  general.  In  some  case*,  however,  the  entire 
labyrinth  i%  clrsirnyvil  l^y  thr  suppurative^  proi-f\%,  WHien  thU 
occurs  there  i*  always  great  danger  of  the  inrtamniaiory  proce« 
extending  from  the  labyrinth  to  the  cranial  cavity  and  cau&in^ 
an  involvement  either  of  the  fhira  or  of  the  brain  substance 
itself.  The  inilammaiory  pr*jce>*  may  extend  either  atotig  ihe 
atjiuediK^tUK  vewlibiili  and  aqu^'dnctni^  cochle;e,  or  mar  f^intplv 
fnlhnv  (h-  Khr;iTh  of  the  andiiory  ncr\'c  iTm;inl  ibrnngh  the  in* 
ternal  auditory  nicatns.  ihc  site  of  intracranial  infection  being 
frequently  found  in  this  latter  region. 

Knapp  *  has  reported  a  case  ni  \\  hich  extension  to  the  intn- 
cranial  contents  occurred  in  tliis  manner,  giving  rise  to  a  puru- 
lent meningitis  and  lo  a  *mall  abscess  in  the  left  cerebellar  lobe 
m  the  icgiirti  iif  tbt-  flnrcnlns.  The  occurrence  of  cerebellar 
aWe^s  in  this  case  is  itilcrc^ting.  Okailft  f  has  demonstrated 
that  a  large  number  of  ccrcbcllnr  abscesses  follow  fabyrinlhine 
suppuration^  According  to  the  statistics  of  this  author  sup- 
puration of  the  bbyrinth  is  a  more  potent  cause  of  cerebellar 
sbsces*  than  is  sinus  Thrombosis. 

Scconilary  itivnlvenifrl  of  ihr  rn;i*tniil  prncr*^*  con«i(nte* 
the  most  grave  complication  from  which  ibcsc  patients  suffer. 
When  drainage  through  the  external  canal  is  free  the  mastoid 
is  seldom  involved.  H,  however,  the  oulfiow  through  the  canal 
is  obstructed,  the  pus  finds  its  way  into  the  pneumatic  spaces 
of  the  mafltciid,  an  osteitis  is  set  up,  and  more  or  less  extensive 
biniy  de^cmctiun  takes  p];Lcc-     A  change  of  considerable  iin* 
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porlaiiCC.  -incJ  one  wMch  is  aUrnys  present  to  fl  greater  or  lc%s 
dcjrrcc.  IH  a  ciirotiic  nirt:itnm;itK>n  tnvolviiig  tlic  niasloi<l  This 
is  esfcniialiy  ;l  dtronic  proliferative  oKtcitis.  ihroiipli  which  the 
pncnmniic  t^putcsarc  o1>liiemie'i,aml  the  entire  mast oiO  process 
hecomes  convened  into  ilcnsc  eluinuted  bone.  This  elungc 
nuy  be  mi  utjinplrte  :1mI  ;iI1  xUv  hW  s]r^icf%  urv  olilifrrAlril,  ;tnil 
ihc  antrinn  it.^tlf  nv4\  l)e  roliiccil  in  sire.  Only  iti  ihosc  oi^c* 
which  have  pcrsisicd  for  a  lorg  period  of  years  aii<l  in  which 
\hc  process  has  been  active  is  no  trace  of  the  amnnn  found. 

The  obliteration  of  the  ^wenniiitio  Mnicture  of  the  tnafiioid 

l^f  considerable  inipurtance  from  a  elinie^l  standpoint.     In 

:m  i^iieuinattc  tn;iMnii]  ;m  retire  c\;iccrbation  of  the  chnmic  in* 

iinnictlory  process  \uThin  the  middle  car  may  pc-rli^p^  rcMtlt 

Ui  hfcction  of  the  nuMoid  cclU  and  the  development  of 

an  fictitc  mast  Old  iti!4,  with  ^^ll  the  ^ipis  ch.-iraelenstic  of  this 

cOTLdition.     If.  liowcver,  the  ma^ttoiii  is  sclerotic,  snd  the  pneii- 

Intnatic  spaces  h;ivc  fllsappeared  and  the  bone  Iv^s.  become  scle^ 

roficd,  an  ^ciite  inJlanimatiim  of  ihi:  tympaiinnr  is  apt  to  extend 

|ra^>idly  10  the  cranial  cavily  citlier  rltronj'h  the  tyinpamc  ruof 

|o  the  middle  crania!  fossa  or  through  the  posterior  wall  of 

llic  mastoid  to  the  lateral  stmis  or  cerebellum. 

The  deveIot>mcnl  of  a  cholcMeatoma  ftillowinj^  ehronic  sup- 
luralive  otitis  depends  upon  the  inflammatory  process  assum- 
ing a  panictilar  type,  as  The  rc^uh  of  which  the  *nperficia!  epi- 
rthelinm  covering  the  mticons  mcTrdiranc  is  formed  rapidly  and 
lA  rapidly  deM|namaied,  while  the  fluid  products  of  inflamma- 
tifm  are  ^liirhi  or  pmctically  absent.    As  the  result  of  the  casting 
Orf  of  Ihe-ic  epiiljclifd  ctll*  there  ;irc  formed,  first  in  the  vattll 
of  the  tympanum,  and  Inter  in  tlic  mastoid  itself,  irregular 
masses  of  epithelium^  in  which  the  cells  arc  firmly  packed  to- 
gether.   Iliis  procfss  de|)t'nds  upon  ihc  traLisfiirniation  of  the 
Hinperficial  epitliclinni  lintEiK   the   tympaiuim  Into  epidermal 
Bcelb.     The  change  i*  prohaldy  <[tic  lo  the  extension  of  the 
■ctitaneoiiE^  linmg  of  the  canal  into  the  middle  ear  throiiffh  an 
opcnifij;  in  the  mcmbrana  tympani.    Such  a  condition  follows 
perforation  in  Shrapnell's  ncmhrare  more  commonly  tlian  a 
solutio[i  of  contimiity  in  the  membnnia  i'ihr^ifs,     In  some  in- 
nices  ihese  vnianeons  cells  become  conipleicly  covered  by  the 
iiA  membrane  and  by  iheir  pmhfcratioii  form  tnic  cysts 
itsintnE^  a  mnM  of  rleMpiamatcd  epithctinm. 
The  cases  of  cho!e*teatomn  met  with  in  which  there  is 
evidence   of  a   prcvtfini  perforation  nf  the   clntni   mem- 
tc  are    probably   the   re^di   of  an    inftainniatory   pnK.-e»4 
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in  Infancy,  at  which  time  ihc  drum  membrane  was  perfor- 

The  acute  symptoms  which  may  be  causcfii  by  the  prrs* 
encr  of  a  cholcsicatoma  aod  the  iicaimciii  of  iWc  conditioo 
will  be  cun^idcrcd  later  As  these  masses  increase  in  siic 
slowly  but  constantly,  they  dilate  the  cavity  in  which  they 
lie,  displadns:  the  surrounding  walls.  The  mechanicAl  irri- 
tntion,  du«  to  thu  pre^^etici*  ol  the  mass,  causes  a  couden£a> 
tion  of  the  OS5COWS  tissue,  or  mastoid  sclerosis.  Another 
condition  which  may  result  from  the  development  of  ihesc 
ciiiLhclml  masses  Is  absorplion  of  the  bony  wall  sejiaratii:^ 
thp  meatus  from  the  mastoid  cells,  the  mastoid  cells  and  cK- 
tcrnal  canal  being  converlcd  into  one  large  cavily.  If  the 
bony  w.tlls  arc  absorbed  in  the  opposite  direction,  pcHumtion 
into  the  craniiil  cavity  may  take  place.  Products  of  inflam- 
mation may  enler  the  cranial  cavity  by  iranennii^on  Ihrouj^h 
thu  perioraiing  veins  or  by  l[>cal  necrosis  over  'Any  given  area. 
According  to  the  location  and  the  ciact  nature  of  the  local 
lesion,  such  an  invavion  of  the  cranial  cavity  may  resuli  in  an 
epidural  abscess,  a  diffuse  meningilis,  a  brain  abscess,  or  a 
sinuH  tliioniUisis. 

Symptomatology. — The  one  prominent  symptom  is.  natu- 
rally, discharge  from  The  car.  nnd  although  extensive  destruc- 
tion may  have  taken  place,  this  may  be  the  only  symptom 
of  which  the  patient  complainft.  The  amount  of  discharge 
varies,  in  some  cases  being  so  profuse  a$  lo  fill  the  meatus  in 
spite  of  frequent  cleansing:  at  other  times  being  discoverable 
only  upon  inspection  of  ihe  ear  by  reflected  light,  the  secre- 
tion drying  upnn  the  w,ills  of  the  meatus  and  never  appear* 
ing  at  the  orifice  of  the  canal.  The  degree  of  impairment  of 
hcariiiR:  is  ocver  indicative  oi  the  extent  of  the  local  process. 
It  is  not  uncommon  tn  find  the  enure  membrana  vibrans 
wanting,  ihe  incus  completely  destroyed,  and  the  malleus 
carious,  and  yet  the  power  of  audition  not  noticeably  iin- 
paired.  In  other  cases,  where  the  lesions  are  le$i  extenvive, 
a  high  degree  of  deafness  i^  present.  Subjective  roEses  art 
much  less  frequently  met  wilh  in  chronic  ^ufrpuratiun  than  in 
the  nonsuppurative  form  of  inflammation-  Attacks  of  vertigo 
mny  be  complained  of,  dependent  upon  no  assignable  cause, 
or  they  may  occur  only  when  the  ear  is  syringed.  The  dis* 
turbance  of  equilibrium  mav  be  but  slight  or  so  pronounced 
as  to  cause  the  patten:  to  fall.     When  this  symptom  appears 
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mly  Ufujii  syringing  ilie  e;ir  thtr  ilrum  inenbranc  w(ll  iiiually 
exhibit  a  large  pcrffiraiioii  c;tpi)sing  the  head  of  liic  M;i|ics  to 
ttic  direct  impact  of  the  currents 

Ciironic  suppuration  need  not  nrccHsarlly  cause  constant 
di£ch:irgtf  from  the  ear-  The  patient  m:iy  bt-  tree  (mm  the 
symptom  for  weeks  or  even  years.  This  intcrmillcncy  de^ 
pends  upon  the  precise  nature  of  the  local  chaiiijes  «-iihin  the 
midtUr  ear  and  also  upon  certain  asiocinted  cimditiuns  of  ihc 
upper  air  tract.  In  children  where  the  mcmbrana  lympanl 
liiis  been  rxtcnMVcly  deslrnycrl  a^  the  result  uf  cinfr  nf  thtf 
cxatithcmata.  wc  frequently  have  the  historj-  of  a  discharge 
from  the  car  only  when  the  patient  has  a  cold  in  the  head. 
In  such  a  ca^,  usually,  the  internal  wiiU  of  The  middle  tiir  is 
expu«ed  over  a  very  Inrgc  area»  and  Itic  mucoug  membrane 
covering  it  participates  in  any  vascular  changes  wliich  may 
take  place  In  the  atjociated  organ*.  Hence  an  acute  rhinitis 
or  an  anilc  nasn-ph;iryngiiis,  especi:illy  if  the  ph.jryngcMl  ton- 
sil is  hyi>erirophicd.  causes  a  similar  hypcra^mic  condition  of 
the  mucous  membrane  ul  ihc  mitCdle  ear.  Add  In  ihN  the 
exposure  of  the  membrane  by  the  loss  of  the  tnembrana  tym* 
pant,  and  it  h  easy  to  understand  why  the  diacb&r£:c  recurs  at 
such  a  time.  The  nttack  is  really  one  of  tubo  tympanitis,  but 
a&  the  tympamim  is  freely  open*  the  serous  transudation  up- 
pears  in  the  canal.  In  other  instances  inquiry  will  fail  to 
elicit  any  history  of  discharge,  but  the  paileni  may  Mate 
that  at  intervals  small  vellowivh-brnwn  rru^ts  c^ilject  in  the 
meatus  and  con&iitutc  a  source  ol  annoyance-  Careful  ex- 
amination showfi  thai  tbe^e  to-called  crusts  arc  masttCH  of  in* 
spissatcd  pus  which  collect  in  the  deeper  portions  ol  the  canal 
and  constitute  a  aourcc  of  diaconifort  only  when  ihcy  appear 
at  the  orifice  of  the  meains. 

Certain  symptoms  referable  to  the  external  canal  may  aUo 
be  present.  The  development  oi  a  fungus  upon  the  walls  of 
the  meatuft  i*  not  nncrmimon,  as  The  parts  arc  conirually 
bfttheci  in  secretion.  The  svnijitoms  in;iy  be  so  Might  a5  lu 
escape  noticGn  or  there  may  be  an  intense  burning;:  or  stinging 
;«cnsalion  in  ihc  car,  Ingctber  with  pruritus.  Where  proper 
attt^ntion  Is  not  paid  to  cleanliness,  a  circumscribed  external 
otitis  may  result,  producing  the  symptoms  characteristic  of 
this  aSeciion.  Difiusc  inflammation  of  the  external  meatus  is 
ntl^er  uncommon  unless  the  inasiriid  procei:^  is  involver^ 

The  development  of  facial  paralysis  was  formerly  supposed 
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to  be  indicaiivc'  of  ^nvolv(^m^nt  (if  the  ma*itoid.  This  is  hv 
no  fncan^  true>  The  facial  iicivc  in  xK-s  j/^^xsagc  through  il)c 
tympanic  cavity  is  ordinarily  completely  inclosed  in  a  bony 
cnnal.  and  pressure  sytnptoms  arc  impossible  unless  this  bony 
wait  Is  wattling  at  &om€  portion,  either  as  an  anomaiou:^  ana- 
tomical condition  or  as  a  re&uttof  necrosis.  Indtherof  these 
conditions  the  inmk  of  the  nerve  may  be  pressed  upon  and 
facial  paralysis  of  the  ct^trcsponding  side  re^^ult.  Where  the 
canst  is  imperfect  the  nrrvr  itself  may  becnmr  inflaiibcd  and 
Ihc  iniegrity  of  the  facial  muscles  be  impaired  wilhtJiU  any 
inHammatory  ch^ingcs  taking  place  in  the  bony  wall-  When 
cholesteatoma  develops,  the  pressure  upon  the  nerve  trunk 
may  produce  this  symptom  when  ihe  bony  wall  has  been 
Incomplete  originally  or  has  been  partially  absorbed  by 
pressure. 

The  occurrence  of  granulation  tissue  suggests  the  pres- 
ence of  necrotic  Ixme^  prtjvidrd  the  oar  ha&  bcctj  kf^pl  ihur. 
oughly  cleansed^  and  its  recurrence  after  removal,  with  sub* 
sequent  thorough  cleansing,  is  pathognomonic  of  diseased 
bone.  Where  the  parts  have  not  been  thcuoughly  freed  troni 
the  discharge  the  action  ol  the  heat  of  the  body,  together 
with  the  moislurc,  induces  exuberant  granulations  to  spring 
up  about  the  edges  of  the  perforation  in  the  drum  membrane, 
and  may  often  excite  a  similar  process  from  the  internal  cym* 
panic  Willi  or  from  tht  various  re<liipliuitinns  of  mucous  mem- 
brane within  the  middle  eiir.  nltfioiigh  the  dsspous  structures 
may  not  be  aHeclcdn  These  granulations,  when  rhey  arc  due 
to  hypernulrilion  of  the  aolt  tissues,  yield  vcrv  rapidly  to 
chemical  caustics  if  the  parts  arc:  kept  thoroughly  cleansed, 
and  a  careful  observation  of  their  behavior  under  treatment 
enables  us  to  recognize  the  invoivenicnc  of  the  bony  part& 
with  absolute  certainty.  Where  the  secretion  is  very  scanty, 
amounting  to  but  a  fraction  of  a  minim  daily,  it  may  not 
escape  from  the  meatus  at  all,  but  adhere  to  the  walU  ol  the 
ciual  find  form  a  crust  upon  the  posterior  or  superior  wall  of 
ihe  meatus.  Close  to  the  membrana  tympani  it  ftpread^  down- 
ward and  conceals  it  more  or  less  completely.  The  presence 
of  such  a  scale  should  always  lead  us  to  suspect  a  suppurative 
process  within  the  tympanum,  although  the  patient  may  deny 
positively  that  the  ear  has  ever  been  the  seat  of  a  purulent  dis- 
charge, in  these  cases  there  has  usually  been  curies  of  the 
ossicular  chaia     Most  frequently  the  incus  has  been  the  seat 
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of  the  destructive  process  which  may  have  occurred  in  early 
childhood,  although  it  may  not  be  discovered  iimtl  adult  lUc, 
Tht"  ^>crfor-^^on  is  frequcnliy  ^riiall  snd  sitiiaicd  higli  up  in 
ihf?  inciiihnutu  tympani  tn  lis  flaccid  portion.  It  is  in  th<;sc 
cases  that  wc  maj  have  serious  mastoid  compticationh  if  the 
condition  h  allowed  to  go  on  unchecked  ;  in  fact,  the  mas- 
toid inftamtnation  may  bo  the  first  symptom  which  causes 
the  patient  to  direct  his  attention  to  the  car.  More  rarely 
the  case  i£  still  more  serious  and  intracranial  infection  takes 
place  and  progresses  so  insidiously  that  the  p:iti<rnt  is  bcvond 
alJ  hope  bckirc  the  trouble  is  discovered, 

Tlie  symptom*  which  characleri-fc  labyrinthine  involve- 
ment arc  sudden  dixjincss.  nausea^  and  profound  deafoessn  A 
moderate  involvement  of  the  labyrinthine  structures  is  com- 
mon in  ca5C»  where  the  di5easc  has  persisted  tor  a  long  pe- 
riod- Notwithstanding  this  fact,  the  hearing  may  be  but  lit' 
tic  impaired,  the  labyrinthine  affection  being  contincd  to  that 
part  of  the  organ  which  is  concerned  in  the  appreciation  in 
the  highest  notes  of  The  scale — toneK  which  are  but  little  used 
in  carrying  on  the  ordinary  vocaTions  of  life. 

Diag;nosis. — A.  Pftystra/  fLxamtnalwn^^^\\.  \s  iiii|H].ssil)lt  to 
describe  the  manifold  appearances  which  may  be  observed 
in  chronic  purulent  otitis.  For  convenience  we  may  divide 
them  info  *tix  groups: 

T.  Destruction  ol  the  mcmbrana  tympani  over  a  large  area, 
with  thickening  of  the  mucous  membrane  over  the  internal 
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tvmpaiiic  wall  Jind  hyjjcrsccrction  from  the  exposed  surface 
(Fig.  106). 

;.  Estcnsivc  destructior  ol  the  mcmbrann  vibrons,  with  the 
development  of  granulation  tissue  over  the  internal  wall  of  the 
middle  ear  (Fig.  ip^). 

3,  But  slight  destruction  of  the  membrana  vibrans*  usually 


n 


CHRONIC  PURULENT  CUTIS  MEDIA. 

in  the  poitcrior  quadrant;  adhc-wns  hctwceii  ihc  margin  of 
the  pcrforatifjn  and  the  mtcm^il  tympanic  wall  except  at  ihc 
upper  border,  where  a  sinus  leads  directly  into  ll>c  vault  ot 
the  tympanum.  In  Citcsc  cases  ];;ranuLation  lisiuc  may  be 
present*  protruding  fnim  the  oriKce  of  the  sinus,  or  the 
ch:^nnel  m;iy  be  perfectly  free.  This  nppearsnce  \s  indicative 
of  caries  vk*uluii  the  middle  ear  (Fi^.  ioSl 

4.  Mfrrnlinm^i  vihnms  inlucf ;  pi-rfomtion  fhniugh  itif?  inrrn* 
brnna  Oaccida.  above  the  short  process  of  the  malleus.  Here 
granulation  tissue  may  or  »uiy  not  be  prcscjiL  The  appear- 
ance h  alwayn  indicative  ot  diseased  bone  (Fig-  too)- 

^S.  Entire  membrane  swept  awav,  except  the  canilaeinoua 
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velops  the  o&slcula  or  their  remnants,  partial  deMniction  of 
thi*  ch»in,  iis  a  rulCn  having  taken  place*  In  these  cases  there 
is  usually  a  sinus  beneath  the  anterior  or  posterior  ligament 
sometimes  in  both  situations  (Fig.  1 10). 

6.  A  smnll  perforation  through  the  merabrana  vibrans.  the 
drum  membrane  otherwis^e  intact.  This  appearance  i*  met 
with  in  childhood,  and  is  indicative  of  infection  of  a  simple 
catarrhal  infiammation  o(  the  tympanic  cavicy^  due  usually  to 
neglect  (Fig.  in), 

In  inspeeling  any  case,  particular  attention  should  be  paid 
10  an  inve\rigatiiin  of  the  entire  periphery  of  the  niembrana 
tympani.  Not  only  the  mcmbrnna  vibrans,  but  especially  that 
part  lyin^  about  the  short  process,  should  be  carefully  exam- 
ined. This  latter  step  should  be  taken,  althoui^h  a  perforation 
mav  be  present  in  the  lower  portion  of  the  drum  membrane, 
which  seems  to  explain  sufficiently  the  presence  of  ihe  dis- 
charge. A  coexistent  low  of  suljstance  in  ShrapncUS  mem* 
bnine  may  be  found  which  will  mudify  decidedly  the  prog> 
no^is  in  the  cas^e. 
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The  free  use  (if  ihe  probe  is  not  difficult  in  these  cute*, 
since  the  middle  enr  is  scarcely  sensitive.  Wc  should  deter- 
mine wliether  the  discharge  really  proceeds  fnim  an  exposed 
surface  or  simply  flows  over  this,  nriginaiing  in  t!ie  upi»cr  pari 
at  the  tympanic  cavity-  When  ihis  is  ihc  case,  it  will  always 
be  possible  to  insert  a  delicate  prubc  under  the  posterior  or 
anterior  fold  and  carry  it  upward  inio  ihc  vault.  The  sim- 
plest means  of  doing  this  \s  to  wind  a  plcd£:ct  of  cotton  firmly 
upon  a  small  col  ton-holder,  the  cotton  cxiendinc  for  some  dis- 
tance beyond  the  end  of  the  instrnment.  If  wound  firmly, 
this  cntt;in  tip  possesses  considerable  power  of  re^srancc. 
and  causes  less  pain  upon  impacl  than  doev  n  rnelullic  in- 
MrnmetJt.  The  colttm  i^huuld  be  bent  ^t  a  right  ^n^lc,  the 
angular  portion  being  about  one  eighth  of  an  inch  in  lenfi:th. 
It  is  sufficiently  firm  to  permit  its  introduction  beneath  the 
anterior  or  posterior  lold  ol  the  membrana  or  into  the  small 
perloraiion  in  its  lower  portion.  By  manipulation  it  should 
be  carried  successively  to  the  diBerent  part*  of  the  middle 
ear.  when,  if  exposed  bone  is  encountered,  the  operator  will 
recognize  the  fact  by  iht  cotton  L-atching  upon  the  rou^h 
surface.  When  thi*  is  not  felt,  ir  is  well,  upon  removing  the 
instrument,  to  examine  the  cotton  carefully  by  means  oi  a 
magnifying  glass.  Contact  with  exposed  bone  will  pull  out 
some  of  the  strands,  and  this  si^n  is  as  positive  an  evidence 
of  canes  as  that  afforded  by  the  use  ol  the  probe  in  any  other 
portion  of  the  body. 

GraiuiUtion  Ti»»ue  may  develop  tc  such  an  extent  a»  to 
completely  fill  the  meatus,  in  which  case  its  recognition  is  a 
matter  of  no  dinficulty.  In  caae*  where  it  comes  through  a 
pci^omiion  in  the  mcmbrnna  fl.iccida.  it  may  be  so  clt*>ely 
applied  to  the  periphery  of  the  perforation  as  to  render  the 
line  of  demarcation  almo^tt  indisiingLiishable.  Here  the  mi^- 
tnkc  may  be  made  ot  confounding  the  apjiearance  wiih  a 
bulging  of  the  upper  portion  ol  the  drum  membrane,  but 
careful  manipulation  with  the  prolw  will  reveal  the  true  na- 
ture of  the  condition.  The  griinulntitjn  tissue  pits  easily  on 
pressure,  and  the  slight  amouni  nf  mobilitv  which  h  \it)Sf.es%c% 
points  c3eatl}  to  a  pedunculated  aiiachmcntp 

The  mucous  membrane  covering  the  internal  tvmpanic 
wftH  may  resemble  so  closely  the  appearance  i>l  a  bulged  and 
reddened  drum  membrane  as  to  mislead  us.  unless  wc  bear  in 
mind  that  where  the  membrana  tympanf  is  present  we  are 
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»Ue  10  (ollovr  iciT  oae  wii\  of  the  canal  continuously  across 
the  hiiHius  until  it  mcr^ges  into  the  opposite  wall,  tht?  outline 
being  unbroken^  If  wc  arr  tlraliiig  wilk  j  lm^c  in  which  iKc 
int^TwU  wll  of  thr  mklJIr  car  is  cicpo^cd.  wc  ^hall  fiiLil  a 
vjJutioa  K^  cuotiauilr  at  the  rcry  pcnphcry.  between  the 
qi*r^  of  tbe  canal,  which  Mops  here  abruptly.  2nd  ihc  red- 
dened wall  of  the  middle  car,  which  lies  at  a  lower  Icvcl- 
The  ireollection  o(  this  Mmple  fact  will  render  a  mistake  fn 
diagno»^  rare. 

The  recognition  of  the  os«lcub  h  (requently  a  maiter  of 
no  sfnatl  difFicLilty-  The  shon  process  of  thr  iiialkruii  usually 
prrscrves  its  normal  position  more  nearly  th;jn  any  of  the 
(ithcT  Landraarks.  and  should  be  first  sought.  VVhcEi  this  is 
recogmied.  if  the  shaft  h  present,  wc  cat;  usually  make  it  ouL 
II  it  does  not  lie  in  its  normal  position,  or  if  it  is  found  lo  be 
sUl^htly  displaced  backward  and  inward,  the  head  of  the 
p«(ient  should  be  liked  far  over  toward  the  opposite  side  and 
the  rrgion  between  ihe  short  process  and  the  internal  tym- 
|>anic  wall  carefully  inspected-  Necrosis  of  the  tip  of  the 
malleus  is  not  uncoinmcm.  and  thru  the  manubrium  i^  usually- 
slender,  and  drawn  upward  and  inward  by  tibrous  bands  and 
comi'Ictcly  hidden  trom  view  by  the  prominent  short  process 
iktid  Iht-  hyperiniphicd  posterior  and  anterior  lolds, 

ft  is  oi  special  importance  to  inspect  the  upper  and  pos- 
terior (quadrant  of  the  lield  for  an  explanation  of  the  degree 
of  furciional  im]>atrTnent,  The  stapes  may  frequently  be  seen 
in  this  rrgion  lying  close  to  the  margin  of  the  tvmpanic  ring, 
and  partially  ci^incealcrd  by  it.  H  the  head  iif  rhe  |Kttient  is 
inclined  svell  tu  the  opposite  side,  and  ai  the  same  lime  lilted 
a  little  backward,  we  arc  able  to  look  beneath  the  obftcruct- 
infcT  margin,  and  can  usually  recognise  the  head  of  the  ossicle. 
\Vf»trr  estiensive  destruction  has  taken  place  the  long  process 
of  the  incus  is  often  wanting;  if  present,  it  may  occupy  its 
normal  position,  the  incudo-stapedial  articulation  being  clearly 
visible.  When  The  lower  portion  Monc  is  destroyed  the  rem- 
mmt  is  i^suallv  displaced  itiward  thr  malleus,  lying  between 
\\ic  nkanuhrlnin  mallei  and  the  head  uf  the  sra}>es. 

Too  much  stress  can  not  be  laid  upon  the  importance  of 
hnt  cleansing  the  car  most  thoroughly  by  means  of  the  cot- 
[■m  pledget  and  employing  the  probe,  lightly  touching  each 
[>rominent  point  before  attempting  to  interpret  the  ccndition 
of  the  parts.     In  an  car  which  has  been  properly  cleansed  an 
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«xact  diagnosis  is  not  difficulT  if  the  normal  anatomical  post- 
lion  of  iKe  purts  ts  borne  in  mind.  Where  any  secretion  is 
present  an  e)*act  diagnosis  is  impossible,  and  a  correci  intcr- 
prtriaiinn  is  ihc  result  more  of  good  luck  than  of  skill.  In 
addition  to  the  OAsicula.  ccrtnin  bndm.irks  may  be  recognized 
on  ihc  internal  tympanic  wall.  In  the  anterior  quadrant, 
cither  partly  below  or  above  the  median  plane,  ihcrc  is  & 
hemisphencal  ikpression  just  at  tht'  margin  of  the  ring,  which 
niar^«  the  tympanic  orifice  of  the  Eustachian  inbe>  In  the 
posterior  quadrant  the  proiiioniory  terminates  close  to  the 
tympanic  ring.  This  break  in  fhc^  ouitin^  mark«  the  nich<;  of 
the  round  window  lying  belo^v  ibe  head  of  the  slapes.  and  in 
a  plane  almost  at  right  angles  to  the  plane  of  the  oval  win- 
dow. Oceaj»ir>nally  the  niche  ol  the  Icocslm  rotunda  15  ex- 
ceedingly well  marked,  and  when  associntcd  wiih  a  contrac- 
tion oi  the  meatutc  at  ivs  inner  end  the  promontory  may  be 
mistaken  for  an  exofitosis. 

Inflation  by  means  of  the  catheter  gives  auscultatory 
soimds,  which  v^ry  according  a*  the  miJd!e  ear  i*  ahu(  off 
from  ibe  l^tislachian  mbe  by  adhesions,  or  where  the  tym- 
panic ctrifice  in  jialent.  When  ihe  inner  CAlrcmiiy  of  the 
tube  has  been  occluded  by  an  hypertrophic  process,  no  sound 
of  air  entering^  the  tympanum  is  perceived,  each  compression 
ol  the  bulb  bein^  heard  a5  a  laint,  diallnct,  percussion  sound. 
it  is  distinguished  Irom  Ihc  sound  heard  when  the  tube  is 
occluded  at  the  isthmus  Irom  the  more  immediate  proximity 
to  the  ear  of  the  observer,  and  also  by  the  absence  of  mucous 
pharyngeal  rhonchi.  which  usually  arcoinpany  ihis  latter  con- 
dition. With  a  patent  tube  the  sound  varies  from  u  fjll  blow- 
ing sound  where  the  perforation  is  large  to  a  sharp  whistling 
note  when  the  air  passe:^  thrcjugh  a  ttmall  opening.  Fre- 
quently perlorations  in  the  upper  part  of  the  drum  membrane 
do  not  modify  the  normal  auscultatory  signs  because  the 
tympimic  vault  is  entirely  shut  off  from  the  atrium  by  adhe- 
sions. a[jd  inflation  producer  tlte  characteristic  impact  sound 
as  the  air  im^ungcs  upon  the  drum  membranc- 

Involvcmcnl  of  the  mastoid  process  is  chamct.eri/ed  by 
pain  And  tenderness  over  the  mastoid  region  externally,  and 
usually  by  St  diminution  m  the  amount  of  discharge-  Within 
the  canal  we  find  the  parts  tender  along  the  superior  and  pos* 
tenor  walls  close  to  the  tympanic  ring.  Very  soon  after  the 
mastoid  has  been  attacked  the  soft  tissues  in  this  region  sag 
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into  th«  lumen  of  the  raeatu.t,  narrowing  the  luiidus,  and  in 
s«vcrc  ciscs  ci^y  lie  in  contnci  with  the  opposite  wall.     This 
prolapse  of  the  supero- posted  or  wall  of  the  bony  canal  is. 
potbognomonic  of  an  Inflammatory  piocess  within  the  mas- 
toid, aiftd  wc  nerrd  no  olhtq-  iniiirarioM  before  rrsonirg  to  %m- 
■kcdiaie  operative  measures.     The  tempcratuie  is  w  nowise  , 
tndkati^-c  ol  extension  in  this  dircctif>n ;  <jiiite  frequently  (he 
temperature  remains  normaJ,  although  the  pncumntic  spaces- 
tn  corumunicatioo  with  ihe  tympanic  cavity  have  become  in^j 
volved.  ! 

B-  /-ijwfirtw/  £jd«f>w/i"iw, — The  hcarinj;  for  sharp  soundr 
is  rc<tuced.  and  coaveraaiional  voice  and  whispered  speech 
■fciy  be  heard  as  well  or  t)elter  than  either  the  via:ch  or  acou-  . 
neter      The  lower  tone  limit  is  clcvalcd  :    the  upper  tone' 
Kniit  is  ftvqucallr  normal,  especially   where  the  parts  are 
■kobl.  aad  where  the  process  has  not  existed  for  many  ycar%. 
Im  90tte  CMC^  wc  find  that  high  notes  arc  better  perceived 
iban  UDdrr  ckormal  conditions.     Where  the  ear  has  been  the 
amt  ot  a  purulent  inflammation  for  a  long  period  of  yearn,  ' 
ttkt  upf>er    totte   limit  h  often  considerably  lowered.     This 
inthv'atv^  labyrinthine  involvement,  which  it  visually  not  pro- 
gT««MT4.    B*«>e  conducrion  is  increased  Jn  mo*t  c;i»efi.    Where 
i,mf  »W»  abne  is  affected,  the  tuning  (t>rk  on  the  vertex  is 
tMMiil  better  by  the  affected  car:  the  normal  ratio  between 
U'Mv  mhI  air  conduction  is  revenged  for  the  lower  note^i  of  the 
M.«lr»  Irciiiicnily  for  all  notes  below  the  c"— 512  V.  D.    The 
Hfltviinic  irritability  is  usufilly  increased  while  the  middtc^ar 
l^i^M^f-M  is  active ;  when  this  ia  <)uiescent  such  a  reaction  to 
Mw    tiJilvantc   current    would    be   indicative   of    labyrinthine 
Inllunniution  or  congestion. 

Prognoaia— Wc  consider  under  prognosis,  first,  the  decree 
\4  Uxulhinal  inipainiit^iit  which  the  patient  will  suffer;  scc- 
\m*i.  the  coTitinuance  or  cessation  ut  the  discharge:  thfrd,  the 
d«iii|£rr  In  lite. 

Ill  c^inHidering  the  probable  degree  of  functional  impair. 
mMil.Wriiui*t  remember  in  ijcncral  That  a  suppurative  inflam- 
litii(l(<ii  endangers  the  hearing  much  Icsi  than  docs  a  nonstip. 

ItnMilve  pi\)ce*H-  The  amount  of  destruction  that  has  resulted 
Uinblkft  us  few  data  upon  which  to  base  an  opinion.  The 
HMtdUhtn  of  the  parts  in  the  upper  and  poKTerior  quadrant. 
||iiwi*\<*rp  niayaiil  u*  in  Cfitiniafing  the  probable  degree  of  im- 
|tflli'inPid  which  will  result;  if  the  Ma[ieit  is  exposed  and  is 


PROGNOSIS, 


411 


movable  upon  niampulalion  and  the  niche  of  the  round  win- 
dow is  unobstructed,  dctcrJorntion  ot  (he  hearing  ^houEd  not 
lake  place  beyond  that  originally  present  when  the  patient 
tir&t  comes  under  observauon ;  on  the  contrary-  we 'should 
expect  it  to  improve  considerably  iroin  the  reduction  of  the 
inflammatory  process  ajid  Trtitn  sorgical  measures  directed  to- 
ward adhesion*;  which  mav  he  presenL  When  ihc  siapps  can 
not  be  seen  but  adhesions  exist  which,  frtim  their  location, 
might  fix  it  hrmly»  the  chances  of  improvemcni  arc  atill  good. 
With  a  normally  movable  stapes  and  where  (he  round  window 
ift  not  occluded,  it  is  not  probable  Xhal  uny  measure  directed 
toward  the  middle  ear  will  ffreally  increase  the  power  of  au- 
dllion.  In  interpreting  these  appearances  we  n;iturally  cor- 
relate  the  resulfs  ul  the  funciionnl  and  physic.il  exnminaiions. 
With  labyrinthine  involvement  we  may  hope  for  improvcmem 
fiom  internal  meitic^alinn.  ;dl hough  a  ^unrded  apinion  shoiilf] 
be  given  as  to  the  degree  which  will  be  attained. 

CoDccming  the  cessation  of  discharge,  the  chief  factor  15 
the  presence  or  ab»c^nec  of  diseased  bone  and  the  extent  to 
which  the  osseous  tissues  have  been  invaded.  IE  wc  find  that 
the  bony  ring  has  been  involved  and  the  disease  is  of  lonjf 
duration,  it  U  quite  probable  that  softening  haa  occurred  in 
regions  inaccessible  to  instrument*  introduced  thmugh  the 
iTiealus,  If  the  ossicula  alone  are  the  sent  of  the  necrotic  pro- 
cess or  if  wc  believe  that  the  walls  of  the  middle  ear  arr  but 
slightly  involved,  our  prognosis  is  ihL-r  fairly  good  regarding 
the  ultimate  cessation  oJ  the  otorrhcca.  When  no  dead  bone 
IS  pre^nt  we  should  be  able  to  promise  absolutely  that  the 
discharge  will  cease  under  prO|>er  treatment.  We  can  also 
promise  that  the  danger  of  subsequent  mastoid  involvement 
will  be  removed.  But  in  any  given  instance  where  the  osseous 
structures  have  been  invatled.  to  pniniise  abs^jlutdy  thai  the 
discharge  will  cease,  is  certainly  unwise. 

Concerning  the  danger  to  life,  wc  need  only  to  remember 
thai  insurance  companies  constantly  reject  applicants  sufier- 
ing  from  a  chronic  otorrhcca,  to  appreciate  how  grave  a  tncii' 
ace  to  life  the  condition  is.  Where  the  mastoid  is  not  involved 
and  an  examination  reveals  no  evidence  of  Intracranial  Involve^ 
meni  at  the  time  of  (ht-  InvesLig^ttion,  we  ran  promlsr  thai  Hy 
properly  conducted  treatment  the  process  will  not  endanger 
the  hfe  of  the  patient.  With  mastoid  involvement  (here  in  al- 
ways a  certain  clement  of  danger  dependent  upon  the  degree: 
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when  intracranial  changes  have  already  taken  plnoe  the  prog* 
n(jsis  is  very  grave.  The  variations  in  conditions  which  inRu» 
ence  our  ripinicici  when  the  mastoid  is  invtiived  will  be  full^* 
discuK^'d  in  a  t-haptrr  nti  This  siibjecL  Subjective  noises,  :is 
a  rule,  are  not  lUslrcs-sing  ui  ihcdisea-Hc  under  discussion  i  but 
when  present,  it  is  difficult  to  secure  a  complete  subsidence  of 
tiiiiutus  unless  it  results  Jrom  an  acute  exacerbation  ol  the 
chronic  di-^casc. 

TreatmenL— In  the  treatment  o(  these  cases  we  endeavor 
to  accomplish  two  results:  tirsL  to  stop  the  discharges  sec- 
ond, lo  improve  the  hearing  and  relieve  the  subjective  dts- 
turb:int.'e?4  li  any  are  present. 

In  (jrder  to  ;iccr>mplish  the  first  purj-iosc  it  is  necessary  to 
ser  that  The  ear  is  kept  thoroughly  cleansed  in  ordci  that  the 
combined  inHuence  oL  heat  and  moisture  may  be  removedn  If 
the  patient  is  to  be  treated  at  the  hiuid^  oi  the  surgeon  every 
day  and  the  discharge  is  only  moderate  in  quantity*  'his  may 
be  removed  in  whatever  way  3cem&  advisable,  either  with  the 
cotlon  pledf^et  or  by  irrigaiion  with  the  syringe.  H  the  treat- 
ment is  to  be  conducted  by  the  patient,  irrigation  affords  ihc 
only  safe  means  by  which  this  object  can  be  effected.  The 
frequency  whh  which  irrigation  should  be  repeate<l  dL-|)ends 
on  the  qiianiiiy  of  discharge,  which  must  not  be  allowed  to 
accumulate  in  the  canal.  In  children,  where  the  process  is 
very  active,  or  in  cajics  that  have  been  neglected  for  a  long 
time,  it  is  well  to  begin  by  having  Ihc  car  syringed  every  two 
hours.  The  attendant  or  the  patient  himself  must  be  in* 
strucfed  carefully  in  the  manner  uf  performing  this  apparently 
simple  operation.  In  the  large  majority  of  instances  if  this  is 
not  done  the  pus  will  not  be  thoroughly  removed  from  the 
canal  by  the  procedure  ;  consequently  partinilav  attention  is 
directed  to  this  point.  In  the  adult  patient  the  car  is  t<i  lie 
drawn  upward  and  backward  by  grasping  the  aunclc  between 
the  index  and  middle  fingers  of  the  lelt  hand,  thus  straight* 
erin^f  the  nuditory  meatus.  The  syringe  should  have  a  blunt 
no2zlc»  rendering  it  impossible  for  it  to  be  carried  in  the 
meatus  far  enough  to  impinge  upon  the  membrana  tympani. 
After  fhe  irregularities  in  the  canal  have  been  overcome  in 
the  manner  df^scribcd,  ihe  syringe  «i>hi>nld  hr-  mtnxiucrti  into 
the  mcalus  as  far  as  pnssible  and  directed  inward  and  slightly 
downward  and  forward  toward  the  lip  of  ihc  nose.  In  young 
children  the  curves  of  the  canal  arc  beat  obliterated  by  pull- 
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ing  iJie  auricle  outward  and  dovviiward,  as  shown  in  Fi;;,  Z?. 
U  the  syringe  is  pointed  upward  and  inward  (he  fluid  will 
cleanse  the  deeper  parts  more  thoroughly  than  if  the  direc- 
tions just  given  for  the  use  of  the  syringe  in  adult  patientft 
are  followed-  The  irrigatiiLg  fluid  is  injected  whh  ;i  mculerstc 
amount  of  force,  and  the  return  current  holding  ihc  pus  in 
suspension  is  alU»wed  to  flow  into  any  convenient  recrplaclc 
■which  the  attendant,  or  even  Ihe  patient  himself  holds  under 
the  ear  close  to  the  side  of  the  lace.  The  temperature  cl  the 
fluid  is  a  matter  of  considerable  importance;  bolh  hot  and 
cold  toiulions  are  painful  when  introduced  into  the  meatus. 
and  the  seni^tions  of  the  patient  should  guide  us  in  choosing 
the  proper  temperaiure.  The  amount  to  be  used  at  each 
irrigation  should  nol  be  less  than  hM  a  p>i[il.  and  il  is  fre- 
quently advisable  to  use  more. 

Concerning  the  choice  of  a  fluid  for  this  purpose,  wc  may 
use  cither  a  bichloridc-ol-mcrcurj'  solution  (i  to  5,000  or  1  to 
S/>oo)  or  water  which  has  been  boiled  and  allowed  to  cool  to 
a  lukewarm  temperature,  or  a  s;aturated  solution  of  boric  acid, 
or  a  two-pcr-ccnt  solution  of  carbolic  acid,  or  any  other  con- 
venient solution.  In  cases  which  have  formerly  been  under 
treatmrnt,  ;^nd  \hc  patients  Icnnw  by  experience  the  eflect 
which  fluids  have  upon  the  ear.  the  surgeon  may  be  lold 
ocamonally  that  the  result  of  the  so-called  "  wet  treatment " 
has  been  to  increase  the  discharge.  Many  of  these  patienis 
arc  able  to  wipe  out  the  ears  very  successfully  wiih  a  ^rnall 
pledget  of  cotton  twisted  about  a  bit  of  wood  or  upon  a 
metallic  cotton  holder.  We  should  never  disregard  these 
statements  on  the  part  of  the  patient  without  some  good 
reason,  and  it  is  well  not  10  insist  upon  the  use  of  fluids  if 
there  i»  evidence  that  these  have  formerly  iutrcascd  the 
Irfnible. 

The  removal  of  the  discharge  causes  the  swelling  of  the 
tissues  within  the  middle  car  lo  diminish,  and  with  the  disnp- 
pearoncc  of  the  congestion  and  a^dema  the  discharge  will 
diminish  in  quuniity  and  the  parts  resume  their  normal  ap- 
pearance > 

We  should  now  carefully  investigate  as  to  the  cause  of  the 
flow.  H  we  find  the  mucnitii  membritne  within  the  middle 
ear  exposed  over  a  larj^e  arei,  as  is  the  case  when  considera- 
ble of  the  niccnbrana  tympaoi  has  been  destroyed,  and  the 
exposed  mucous  membrane  is  swollen,  hypertrophied.  turg:ea» 
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cent,  mid  moist,  the  indication  is  to  cause  an  absorption  of 
the  hypcrtrophied  tis5uc  and  restore  the  local  circulation  to 
a  normal  condition.  CertaiD  conditions  of  the  upper  air  pass- 
ages may  tend  to  keep  up  a  state  of  chronic  congestion  within 
the  middle  car,  and  investigalion  oi  the  nose  and  nasopha- 
rynx ihould  nrvcr  be  omitted. 

Wh*?re  adenoid  vegeiailons  arc  found,  ft  is  well  to  beg£n 
oLir  l]calmt:nt  by  their  removal.  Etdiirged  fascial  tonsils  do 
not  SiS  frcqucjuly  cause  trouble,  but  ii  the  organs  are  excess* 
ivtrly  hypertrophicd,  ihcy  should  l>c  removed.  Hypcrlrophy 
of  the  turbinated  bodies  or  other  marked  ob&tructive  condi- 
tions in  the  nasal  cavity  also  demand  treatment,  in  order  that 
there  shall  be  no  barrier  to  the  free  venous  flow  from  the 
middlt'  ear. 

Applit:ali(jn*  should  also  be  made  to  the  exposed  lining 
membrane  of  the  hmpaauni.  For  this  pur^xjsc  solutions  of 
nitrate  of  silver  may  be  employed,  bcginninjj  with  a  two-i>cr- 
cent  solution,  and  rapidly  increasing  Ihc  strength,  according 
to  indications,  up  to  two  hundred  and  forty  grains  to  the 
ounce,  if  necessary.  The  copper  salts,  if  employed,  should  be 
used  in  less  saturated  solutions— ordinarily  of  a  strength  of  not 
more  than  ten  grains  ic  the  ounee.  The  practice  of  allowing 
these  jiatienls  lo  instil  asiringent  waliifftin*  intu  rhe  ear  hi  not 
advisable,  particularly  atiucou^s  solulions  of  sulphate  of  zinc 
with  a  small  amount  of  glycerin  added,  lo  retain  the  astrin- 
gent lor  a  longer  time  in  contact  with  the  mucous  membrane. 
A  solution  ol  this  sort  alTords  an  excellent  soil  lor  the  devel- 
opment of  the  various  vegetable  molds,  and  this  occurrence 
often  follows  its  continued  u&e.  If  the  patient  £&  able  to  vi$it 
the  snrgeon  only  nccasionallv  ihe  preparation  which  is  best 
adapted  for  his  use  at  home  is  an  alcoholic  solution  of  boric 
acid  in  the  proportion  of  tiventy  graii»s  to  the  ounce.  Where 
the  internal  wall  of  the  tymp.inum  is  exposed  over  a  Inrgc 
area,  this  solution  produces  particularly  good  results,  the  alco- 
hol acting  as  a  local  stimulant  to  the  p:irts,  while,  in  combi- 
nation with  boric  acid,  it  possesses  sufficient  antiseptic  prop- 
erties to  keep  the  parts  free  from  the  developmenr  of  any  of 
the  low  vegetable  organisms.  It  also  eircrts  a  decided  astrin- 
gent action,  preventing  I  he  formalion  of  grauulalion  tissue. 

The  use  nf  powders  which  the  p.itlcnt  is  to  blow  into  the 
ear  can  not  be  too  strongly  condemned.  Under  no  condilioa 
should  the  patient  be  supplied  with  any  remedy  in  this  form. 


Fve[i  in  cases  where  the  perforation  ts  very  large,  il  is  jio*- 
siblc  for  a  preparation  of  this  chiiractcr  to  dry  iiUo  a  firm 
crust  alter  absorbing  ihc  discharg^c.  and  ihis  crust  may  be- 
come sD  closely  attached  as  to  constitute  a  b:irncr  to  the  free 
oulHaw  ol  secretion,  in  case  this  becoTCS  suddenly  avigmcnlcd 
in  quantity  at  ativ  titnep  Pus  retention  under  the^e  circum- 
stanceft  does  not  di0er  from  retention  of  purulent  material 
irom  any  othcfr  cause,  and  in  a  considerable  number  of  cases 
death  has  rcsiillctl  from  the  icicautious  use  of  powder^-  In 
the  hai)d%  at  the  surgeon  some  of  the  aslriiigciii  or  sfimii. 
bting  powders  arc  of  great  value.  Wc  sometimes  find 
that  after  the  discharge  has  been  greatly  reduced  a  small 
amount  oj  nioislurc  siiU  persists,  and  the  progress  of  the  case 
MOp»  at  this  point.  The  use  ol  fluids  in  these  cases  seems  to 
tend  rather  to  keep  up  the  discharge.  The  insufflation  of  a 
miiiuic  quantity  of  boric  acid,  oxide  of  line,  iodoform,  or  a 
mixture  of  equal  parts  of  alum  and  boric  acid  is  frequently 
followed  by  a  cum]ilele  cessation  of  sccrelion,  the  ear  remain* 
irg  perfectly  dry.  The  fact  muht  be  cmphaM/cd  that  but  a 
minute  quantity  of  any  such  preparation  is  to  be  used,  just 
sufihcicnt  to  cover  the  mucous  mcnibrauc>  In  Ihc  case  of 
boric  acid  a  little  may  also  be  dusted  u|Hjn  the  wrills  of  the 
mearu»i,  but  the  practice,  sometimes  reciimmended,  of  tilling 
the  canal  with  the  powder  should  never  be  adopted.  In  no 
ca^e  should  powder  be  used  even  by  the  surgeon  if  an  inter- 
val of  more  than  fony.t-ight  hours  is  to  elapse  before  the  next 
visit,  ami  the  patient  should  be  directed  immediately  to 
syringe  the  ear  thoroughly  if  at  any  time  there  is  pain,  giddi- 
nc«  or  a  considerable  increase  in  the  discharge.  With  these 
precautions  I  thoroughly  approve  of  the  use  ol  powders,  but 
under  no  other  circumstances^ 

[n  other  cases  we  find  that  our  efforts  are  unsuccessful, 
although  mrjsl  carrfully  condutird  Thi^  shotJld  ;ilways 
Ciiu?*e  the  suHpiciou  of  diseuscd  bunc  in  some  poilion  of  the 
tympanic  cavity-  Satundly  Ihis  has  already  been  sought 
in  the  ftrst  examination,  but  if  treatment  has  been  consci- 
entiously carried  out  in  the  manner  described  for  a  period 
of  three  to  four  weeks  without  reducing  the  quantity  of 
the  discharge  considerably  we  may  assume  safely  that  dis- 
eased bone  is  the  cause  of  the  trouble.  This  applies  to  cas^s 
where  no  granulalion  ti^^iie  is  pn^tent :  in  many  instances  we 
find  this  additional  symptom.     Where,  upon  primary  exami- 
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DAtion.  cKubcnint  granulntions  arc  present  to  such  a  dcjj^rcc 
89  to  fill  the  fundus  oJ  ihc  cannl,  or  even  if  confined  lo  a 
limited  area,  these  should  be  dealt  with  before  methods  other 
than  simple  cle.mi^ing  ;ire  inMituted.  U  the  gmnulations  are 
of  small  &izc  ihcv  may  be  destroj'cd  f'v  iifu  hy  ihc  chemical 
or  potcnli^l  cautery.  The  chcniLcal  agciit.H  cm[>loycd  (or  this 
purpose  are  chromic  acid  or  silver  nitrate*  either  of  whtch 
may  be  fused  upon  the  end  of  a  metal  probe  and  lightly  ap- 
plied to  the  gmnulEition  ti»ue  after  thoroughly  drying  the 
area  to  be  touched-  Any  excess  of  the  apent  must  be  wijied 
away  by  means  of  a  dry  pledget  of  eoiton  to  prevent  it  irom 
aprcaiHng  over  the  entire  lining  membrane  of  the  middle  ear. 


Fn,  iM.^RrnwTii]  »f  aurd  ptAyip  vritt^  the  MUt. 

Where  the  tissue  is  sott  and  but  little  elevated  above  the 
general  surface  of  the  mucous  membrane,  a  saturated  solu* 
tion  of  persulphate  of  iron  may  be  emploved,  Oiromic  acid 
b  more  iiuit;ible  for  the  destruction  of  large  granulations 
than  any  other  chemical  agent,  Mncc  icvert  inflammatory  r^ 
aclinn  very  rarely  follows  its  nue.  The  man! pn  1^1  ton  of  ihc 
actual  cautery  is  difficult,  and  is  rarely  more  efficient  than 
the  means  above  mcntiorjed.  Where  the  granulations  arc 
of  larger  size  Ihcy  should  be  removed  by  mcana  of  the  cold 
wire  snare  (Fig,  lu),  the  loop  beinff  carried  upward  to  the 
base  and  made  to  surround  it.  when  by  drawing  the  wire 
into  the  lube  of  the  snare  the  growth  is  cut  off  close  to  Its  at* 


the  sharp  kuicKr. 


tachmcnt.  I  much  prefer  fin's  method  to  rvulsing  ihc  growth 
after  it  has  been  surrounded  by  the  loop.  A  piactlcc  \^'hich  I 
oltcn  employ  in  these  cases  is  removal  oi  the  tissue  by  means 
oi  the  sharp  curette  U'ig-  tij). 
Instruments  of  various  sues 
are  necessary  in  order  to  per- 
form the  operation  effective- 
ly In  this  manner.  The  cu- 
rette is  carried  into  the  canal, 
pa?isc[)  below  the  growth, 
and  then  raised  so  that  the 
ring  oi  the  instrument  will 
encircle  it;  by  moving  the 
curetle  delicitely  it  can  be 
carried  upward  along  ihe 
pedicle  to  its  point  of  attach- 
ment;  then,  by  pressing  the 
instrument  firmly  against 
the  waII  of  the  canal,  and  at 
the  same  time  dr:iwing  it  outwnrd.  the  mass  is  removed. 

This  procedure  i$  not  painful  i(  care  is  taken  not  to  touch 
the  walls  of  the  meatus  during  the  mtrodiictinn  oE  the  instru- 
ment. The  advantnge  of  this  method  lie^^  in  the  thorough 
extirpation  of  the  mass,  which  h  ii^ualty  severed  close  to  its 
l)aKe-  After  removal,  a  [iledgel  uf  cotton  i^  inserietl  into  the" 
canal  and  crowded  mther  Hmily  into  the  fundus  to  check 
whatever  h;enii»rha)£c  may  <K:cur,  After  a  icw  momeiilH  il  is 
removed  and  the  parts  thoKiughly  cieanned  by  the  cotton 
pledget,  after  which  the  stump  is  cauterized.  If.  after  a 
thorough  removal  in  thi^  manner  and  careful  clcaiifiiiig  of  the 
ear  lor  a  period  of  several  dayji,  the  ti^ue  reappears,  dead 
bone  is  certainty  present.  No  other  condition  but  the  pres- 
ence of  a  foreign  body  can  cause  this  phenomenon,  and  meas- 
ures »hutild  at  oncY  be  instituted  Icj  remove  the  ullcnding 
substance. 

It  often  hjii>penA.  in  an  car  ^v  hich  has  been  the  scat  of  puru- 
lent process  since  early  childhoo<i.  that  the  diMihai^e  ceases 
and  the  car  remains  practically  dry,  but  occasionally  a  small 
amount  of  offensive  discharge  appears  at  the  meatus.  It  will 
lre<]jently  be  found  that  thiK  .symptom  is  due  to  the  presence 
ol  an  aspcrgillus  which  has  found  lodgment  and  subsequently 
developed  in  the  meatus  or  upon  the  internal  tympanic  walL 
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Owing  to  the  presence  of  ^  slighl  amount  of  moisture  it 
has  developed  in  this  sitimtion,  atid  afterward  lU  prcwncc 
increases  the  discharge,  and  thus  facilitates  its  o%vn  growth. 
This  Jaci  is  mentioned  since  its  occurrence  may  mislead  us  as 
to  the  result  obtained  by  previous  trcnlmcnl  in  any  jriven  ca»«. 
In  several  cases  in  which  the  o&sicles  had  been  removed  for 
caries,  and  the  dischar^jc  had  ceased  completely,  the  patients 
re^ttlrned  ;ifter  several  months  complaining  that  the  dkchar^ 
liad  reappeared.  This  was  found  to  l)c  due  to  the  dcvcloi*- 
niE-iiT  or  a  fnngu^  in  Lhc  catial  Thorough  cleansing  and  an 
application  of  a  solution  oi  the  bichloride  of  mercury,  in  di- 
luted alcohol  in  the  proportion  of  1  to  2000,  destroys  such 
growths,  and  restores  the  parts  to  their  previously  quiescent 
<;onditton> 

Where  the  discharge  depends  upon  the  lack  of  proper 
care  In  treating  a  previous  acute  catarrhal  inflammation^  vre 
find  chat  the  perforation  in  the  mcmbrana  tympani  is  tif  but 
small  size,  and  thai  the  purulent  discharge  is  due  to  an  infec* 
tion  of  the  normal  mucous  secrclion  of  the  middle  car.  After 
infection  the  fluid  products  arc  but  impcdcctly  evacuated, 
owinc  to  the  narrowness  of  the  opening.  The  first  indication 
here  is  Co  secure  free  drainage  by  enlai^ng  the  opening  with 
a  blunt  knife.  If  the  fluid  is  viscid,  it  is  frequently  wise  to 
make  two  diverging  incisions,  inclosing  a  V  shaped  flap,  to 
permit  ihe  complete  evacuation  of  the  contents  of  the  cavity 
upon  inflation  of  the  middle  ear.  Alter  thorough  cleanjJng^ 
lirst  by  iullalion,  and  subsequently  by  irrigation  of  the  tym. 
panic  cavity  by  means  of  the  middle-ear  syringe  ishown  in 
Fig.  90).  and  thoroughly  disinfecting  the  meatus — these  ca^^ies 
may  recover  with  no  further  IrcatmcnL  If  this  docs  not 
occur,  the  lining  of  the  tympanic  cavity  is  to  be  stimulated 
by  the  injection  of  a  mild  astringent  fluid,  introduced  by 
means  of  tht^  tympanic  syringe.  The  delicate  delivery  tube 
of  the  instrument  is  carried  through  the  pcrfomtion  and  a 
sufficient  quantity  injected  to  fill  the  tympanum  cum pletdy- 
We  usually  rccogni/r  the  fact  that  a  sulTicient  amrvunt  has 
bfcn  injected  by  the  passage  of  the  fluid  l.htou^h  the  Eusta- 
chian tube  into  the  pharynx,  \Vc  should  never  begin  with  a 
solution  of  nitrate  of  silver  stronger  than  five  grains  to  the 
ounce  of  water,  subsequently  increasing  the  strength  as  we 
find  the  parts  tolerant  to  the  drug.  Only  solutions  sterilized 
bv  heat  should  be  used  in  thi^  manner,  and  Che  instruments  em- 
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ployed  must  have  been  subjected  to  a  similar  process.  Where 
ihe  (iischargt  sliU  uoruiiiues  in  *iiite  of  tbU  treaimenl,  and  no 
condition  is  present  in  the  itnsr  ur  nasopharynx  which  would 
tend  lo  aggravate  iu  goud  rcsulu  ma^y  often  be  oljtaincd  by  ajw 
plving  a  paper  dressing  to  the  part  after  the  middle  cnr  has 
been  thoroughly  cleansed  and  the  mucous  membrane  subjected 
to  the  action  of  appropriate  drugs.  This  paper  dressing  w;is 
first  used  by  Blake,  and  consists  ot  a  small  bit  of  thin  siKcd 
paper  of  appropriate  shape,  ivhich  is  first  moistened  in  a  solu- 
tion of  bichloride  of  mercary,  i  to  1,000,  and  conveyed  into 
the  middle  ear  by  the  forceps  or  upon  the  tip  of  the  cotton 
holder.  The  surface  of  this  di&k  of  paper  is  apjjlicd  Ui  the 
drum  mcmbrai^c,  and  by  manipulation  so  placed  as  to  i.>ccludc; 
the  opening  in  it.  When  in  position,  lIs  edges  arc  firmly  but 
delicately  pressed  upon,  to  secure  close  contact,  with  the 
drum  membrane  at  every  point,  The  efficiency  with  which 
this  has  been  done  can  be  demonstrated  by  Renily  inflating 
the  ear.  when  no  perforation  sound  will  be  heard  li  the  opera- 
titin  has  been  salislaclorilv  performetj,  A  little  boric  acid  is 
now  li^htlv  dusted  over  the  disk  and  the  membrana  tynipani. 
Tills  dressing  will  letnaiii  iu  place  for  a  period  varying  from 
four  days  to  two  wccks»at  the  end  of  which  lime  it  will  prob- 
ably have  been  carried  toward  the  periphery  ot  the  mem* 
brane,  exposing  the  mai^in  of  the  perforation.  Another 
drc^ainp  should  now  be  applied  in  the  same  manner  as  before, 
overlappinjf  the  first  disk,  so  that,  as  the  exogenous  (growth 
of  the  membrane  carHe^i  the  first  outward,  the  opening  will 
be  gradually  occluded  by  the  second  dressing.  The  slimula. 
tion  which  the  presence  of  this  foreign  body  produces  is  fre- 
quetitlv  ^nJTKirnt  lo  cfTecl  a  cmuplete  closure  of  the  ojjening 
in  the  mcmbrana  tympanL  while  its  protective  action  induces 
retrograde  chango  in  the  congested  lining  of  the  middle 
ear  alter  securing  free  drainage  by  enlarging  the  opening. 
^Vhere  a  sinus  leading  into  the  tympanic  vault  is  present 
immediately  beneath  either  the  anterior  or  posterior  (old,  it  is 
probable  thai  the  osseous  slruciorc*  have  been  involved  by 
the  inflammatory  process.  If  we  do  not  detect  the  presence 
of  dead  heme  ujmn  examination,  the  ireatiiieiit  Lleialled  in 
the  preceding  pages  may  be  followed  for  a  few  weeks:  bul» 
in  addition,  ihc  vault  ol  the  cavity  should  be  irrigated  by 
mean»  of  the  tympanic  syringe,  the  deliverv  tube  being  benl 
Upwar<i  at  its  extremity,  $0  3l%  io  admit  of  insi^rtion  irtto  the 
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rimit  vid  injection  of  the  fluid  into  the  upper  spaces  iFir- 
114).  Nftturatly  such  maaipulatioa  can  only  be  earned  on  hy 
the  surjjcon  himseir  The  irripaiion  should  be  rei>eatc<l  « 
hnl  diiiiy,  and  subsequently  less  frequently,  as  the  discharge 

fdiminbhe-K    in  amounL     In 
/'''^\  1  cases  where  booy  i>ecro*J$ 

Lj^^\\  li^  taken  place  thcdbcascd 

mf  ^  1  L  ^'"■'  ^^y  ^*^  been  thrown 

I         #       ■it""?^  W  ofifipontancously.citherdfe 

I         /    £f'    \  \^^  lnieg;nttiiigand  dischar^inir 

I  l     V       ^.  f^^-i^^^^k       ^*^^    come  away  as  a   w- 

l      Wr-"    *^^s?^A^^^k   ^"^strum   at    same    former 
j^  T^^(?Pi^^pV«  *^  ^^^  ''*^  persistence  oi 

^J'      1^  •    )l  — ""^^^  discharge  depend*  upon  the 

A^      J\  retention    of    the  secrelion 

^*^— '  in  the  reduplications  ol  the 

no.  ii4^iff%*j^orih<  ^rmr^i*  ntucoui.  m^mhranes  io  the 
vault  oi  the  civily.  It  i$ 
for  this  rcrason  w^  nrc  warrnmrd  in  aitcmpiing  M  fir*[  to 
thcdk  tUc  ilijichaiji;^  by  tiiild  inca*tjrcs.  Feioxidc  o{  hydro- 
gen, eilln^r  tiiliitc  nr  tit  full  strength,  has  been  highly  recom- 
mended by  some  observers  for  the  irrigntion  of  this  region; 
anfde  irom  the  fact  that  tfie  antiseptic  action  of  thi^  drug  is 
visible,  I  sec  no  reason  why  it  possesses  any  advantages  over 
other  solutions  which  are  known  to  destroy  pacho^nic  bac- 
teria. Certainly  its  entrance  into  the  mastoid  cells  Is  unde- 
sirable because  tyi  the  pressiiie  exerted  by  the  gas  evolved 
during  its  aclitm. 

Failing  in  any  of  these  timjiler  mensures,  we  mav  feci  cer- 
tain that  the  discharge  is  due  to  the  presence  of  diseased 
bone,  and  when  we  are  confident  of  thi»  fact  the  only  rational 
procedure  ia  to  remove  it.  The  extent  to  which  ttie  bony 
structures  are  involved  influences  the  prognosis  materially  r 
if  confined  to  the  ossicles  the  discharge  will  certainly  cease 
upon  ossiculectomy  and  thorough  curetting  of  the  tympanic 
walls.  If  ihr  prr>cess  is  so  extensive  as  to  involve  the  osse- 
ous walls  in  ic}(ions  inaccessible  to  Instrumenls  inlmduced 
thrfuigh  the  meatus,  the  removal  of  the  ossicles  may  still  be 
indicated  for  the  purpose  of  securing  free  drainage  of  ihc 
inlratympanic  spaces,  although  the  discharge  may  not  entire- 
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ly  ccAsc-  When  there  Is  sagging-  nf  the  superior  wall  of  ihc 
caniif.  a  hisiory  of  previous  mastoid  symptoms  or  miLsioid  icn- 
cicmc5s,  ami  a  purulent  discharge  so  profuse  thai  it  muBt  origi- 
naic  in  a  cavitj'  of  greater  size  than  the  miJtik  ear^  the  ideal 
procedure  h  an  external  operation,  completely  exposing  the 
piiennicitic  sp.ices  iif  the  m;t;^UmI>  liigetherr  nith  thi-  VkM%  iif  the 
tympanuTu,  Tlieorciicall)^  micIi  an  operation  sboiihl  always 
result  in  a  complete  cure.  Practically,  the  results  obtained  arc 
frequently  so  satisfactory  after  the  operation  for  removal  of  the 
<Mfiicles  and  curetting  the  adjacent  tympanic  walls  ihrotigh  the 
melius  that  this  operation  is  frequently  chosen  by  the  *ur^eon. 
ami  uften  vvilli  most  sntisfat'tory  result*.  Uuf«rtim;Ucly,  even 
aft  or  a  campleir;  radical  operation,  ?*onic  little  discharge  will  re 
main,  Jn  clouhtlul  cases  the  surgeon  is  justified  in  recommend* 
inj;  the  simpler  operation  first,  giving  the  patient  to  understand 
ih;vt  if  this  procedure  is  not  followed  by  complete  cure,  and  if 
disagreeahle  symptoms  still  continue,  the  more  extensive  opera* 
lion  y\\\]  he  necessary. 

Operative  procedurc.%  can  not  he  tuo  strongly  urged  in  all 
case*  where  the  presence  of  diseased  bone  is  made  out  either 
by  tactile  examination  or  i*  quite  as  ccrtoinly  indicated  by 
the  per«i*!cnce  of  the  discharge  in  spite  of  appropriate  treat- 
ment. 

Reganliiig  the  efficacy  of  ihe  operation  nf  excision  of  ihe 
ossicles  and  ctirettenient  of  the  t>inpaiiuin,  I.iidewig  *  re[Hirlcd 
forty-two  cures  in  acvcniy-Hvc  cano  operated  upon,  Gruncn  t 
cited  thirteen  aire*  in  iwcntycight  operations.  The  author  J 
rciwrted  nearly  two  years  ago  fifteen  cures  in  twcniy-nine  cases 
operated  upon,  while  in  nine  the  discharge  was  greatly  reduced 
in  quantity.  The  author'^  later  ^iperaiions  have  given  ahoni 
the  same  results.  In  a  total  of  ninety-tv»o  c2.ses  otierated  upon. 
fifty-three  have  Uecn  curwl,  twcnty-fivc  improvctl,  and  t\vo  un- 
imjiTovci.  In  the  remaininc  twelve  cases  the  result  is  un- 
known. Of  the  cases  Ia<t  mcntione<l  two  were  seen  hut  once 
after  the  operation;  the  others  were  hnproving  when  last  seen. 

So  far  we  have  coU'iiricred  the  effect  of  treattneni  upon  the 
flistharge  alone.  Concerning:  Ihe  fiuiction  nf  llie  <jrg;<n»  it  may 
be  said  that,  in  cnses  of  extensive  dcsiniclion  of  the  mcmhrana 

*  Anh-fQiOhnnbcilk.,  tv\.  xn,  p.  )05. 

t  Ibid,,  tfoL  ii«ii.  fi.  307. 

t  Sopi^lciDfiit  t^  fur«r<iiM  IUAflbo«k  of  Mddiul  Soicoc«»i  S<w  Vor1i>  1893, 
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tyn>patii  and  the  formatfon  of  adhe&ions  between  the  ossic* 
ula,  the  power  of  a^idition  ni»y  dimirish  slightly,  owing  id 
the  increased  tension,  after  ihe  parts  become  perfectly  dry. 
This  fact  don  not  reiulrr  ihe  necessll/or  advisability  of  stop, 
ping  ihr  d»char^  less  impcr;ilivc.  since  afty  rcsultmg  im[Kiir- 
mcnt  od  functioDcan  be  corrected  by  division  of  the  adhesions 
a1  a  subsequent  period,  while  tho  continued  secretion  of  pus 
isacotksUnt  menace  lo  li I e.  Following  surgical  procedures. 
the  luacttoQ  ol  the  or);an  is  usually  improved  where  the  he^ir- 
iac  ^  coDfiidentbly  impaired  before  the  operation.  Where 
the  hwii^  ^  but  slightly  imp;iirf-d  wr  nerd  not  fcnr  that  ft 
will  be  rt<l«ced  by  the  operative  measures  prciposcti-  Lude- 
wift  *  fTp-irts  a  slight  impairment  of  the  hearing  aa  :%  result  of 
the  i^Mrraii^w  in  six  cases  out  of  scvcnty-hvc  operated  upon. 
In  mv  own  cases  but  on;:  instance  of  this  kind  has  occurred  in 
filtv  (i|>cnitiod5.  Impairment  ot  the  function  more  trcquently 
loliow»  the  ceaantion  of  the  discharge  from  ircatnicnl  with 
Afttrin^ents  or  caus^tics  than  from  the  method  now  under  con- 
Mtlenti<Hi.  U'e  assume  here  rhat  the  impairment  in  function 
in  dne  principaUy  lo  the  intmtympamc  lesion  and  not  to  any 
labvrinihine  involvement-  Evteiisive  iiivolvetnr'iii  nf  the  laby* 
rinth  would  contraindicatc  an  operation  for  the  improvement 
ol  heJiiini;  alone,  but  shtjuld  scarcely  stand  in  the  way  of  the 
iinttedurc  lor  the  relief  oi  the  discharge.  The  relief  of  sub- 
{fcllve  noises  axn  very  mrely  be  promised  from  any  form 
of  ireatmcni,  aUhou3;h  where  I  he  mucous  membrane  is  very 
much  congested  we  should  httpe  u>  .ibate  thetr  intensity  as 
Wf  reduce  the  turgesct-nce  It  is  never  safe  to  promifie  re- 
Ucif  from  this  symptom  by  operative  meaiiiireft.  On  the  other 
litti id,  these  last-named  procedures  seldom  or  never  produce 
lul)j(^ctive  noises. 
I  The  changes  which  take  place  in  the  tympanic  mucous- 

^B  membrane  after  the  removal  of  the  ossicles  and  of  the  rcra- 

^^L  tu^tt  uf  the  mcmbrana  tympani  vary  considerably  m  difler- 
^H  pnt  cases.  The  most  favorable  change  is  one  in  which  the 
^H  mucous  membrane  gr^idii.nlly  undergoes  dermoid  transfor- 
^^ft  miiliot).  If  thiit  occurs,  the  membrane  no  longer  secretes. 
^^1  ami  the  p^ilient  is  mit  liuble  lo  recurrent  :tltacks  of  dlS- 
^^M       iijiirge  fffun  the  car  whenever  the  upper  air  tract  tieconics 
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place  only  afttT  a  lonp  period,  but  in  adults  we  may  hope 
for  it  in  from  eighc  to  ten  months  after  the  operarion.  Cer- 
tain steps  at  tlicf  lime  of  ihe  operation  may  hasten  this  trans- 
formation. Thus,  ii  a  small  Tiegmcnt  of  the  mriiLbrana  tyin- 
paiki  is  allowed  to  remain  at  the  lower  part,  and  the  mucous 
membrane  over  the  promontory  immediately  opposite  thb 
segment  H  denuded  by  means  ol  the  curette,  this  ^mall  Hap 
will  apply  ilsci!  lo  the  denuded  surface  and  rapidly  become 
attached.  The  superficial  epithelium  spreads  over  the  wall 
o(  the  middle  ear,  transforming  it  into  a  nonsecreting  sur- 
face.  Where  the  mucous  mtfmbrane  remains  intact,  even  al- 
though our  procedure  may  have  slopped  the  discharge  per- 
manently, we  should  remember  that  any  severe  congestion  or 
inHammation  of  the  upper  air  tract,  5uch  as  a  severe  cold  in 
the  head.  ma_v  produce  a  temporary  otorrhoca ;  this  wiH  usu- 
ally subside  spontaneously  when  the  exciting  cause  has  djs- 
ap}>eared.  In  order  that  thk  may  happen,  the  canal  must  be 
kept  free  from  any  infection  while  the  discharge  lasts.  This 
end  may  be  ailaiiied  by  cleansing  ilie  canal  with  the  syringe 
twice  daily-  The  solulicm  tv  be  employed  j^hould  be  tA  a 
mild  afitiscptic  character.  A  solution  of  bichloride  of  mer- 
cury ( I  to  ft,oc30)  answers  the  purpose  admirably^  Alter  irri- 
gation the  patient  should  instil  a  tew  drop*  ot  an  alcohulic 
solution  of  boric  acid  igr,  sv  lo  %)}  or  oi  bichloride  of  mer- 
cury (I  to  3.000)  into  the  ear. 

If  the  discharge  l<  but  »;light  and  the  patient  is  seen  daily 
it  may  be  sufficient  to  dry  the  parts  ihoniughly  with  totton 
and  ihen  a[rplv  otic  of  ihe  alcoliolic  sohilions  above  men- 
tioned lo  the  walls  of  the  me-^fu^  and  middle  car  with  ihc 
cotton  applicator.  If  these  measures  arc  carefully  carried 
out  the  discharge  will  cease  in  a  few  days.  A  condition 
which  wc  may  sometimes  be  called  upon  lo  comb;it  by  oper- 
alive  interference  is  where  this  dermoid  transformation  takes 
place  fponianeoufi!y  in  cases  which  have  not  been  subjected 
to  treatment.  Where  a  small  perforali<in  h  present  in  the 
up]>er  portion  of  the  drum  membrane  ihe  epithelium  of  its 
outer  surface  ticcasionally  grows  into  the  tympanic  cavity, 
where  it  proliferates,  lining  the  entire  vault  with  epidermis. 
Owing  lo  the  increased  vascularity  o(  tlic  part,  this  new  lin- 
ing membrane  becomes  the  seal  of  a  desquamative  inflait^ma- 
tion,  superficial  cells  being  produced  and  ihrowr  off  more 
rapidly  than  under  normal  conditions.     The  cavity  becomes 
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filled  with  desquamated  epithelial  cells,  and  exactly  the  same 
result  follows  as  when  a  slrniliir  cundidan  is  present  in  the 
externiU  mciitus.  The  btmy  walls  nf  the  cavily  arc  absorbed, 
and  at  the  same  iJiiic  undergo  consL:iUdaiiun  as  I  he  result  i>f 
chronic  osteitis*  An  acute  inHamination  in  an  organ  thus 
aflcctcd  causes  a  sudden  augmentation  in  the  volume  of 
this  epithclbl  mass,  and  increases  the  pressure  upon  the  sur- 
rounding walls.  Sometimes  the  process  is  so  insidious  that 
the  patient  may  not  be  coffnuant  o(  morbid  changes  in  Ihe 
e^r  until  thej^e  symptoms,  due  to  the  sudden  change,  su- 
pervene, and  the  surgeon  m;iy  first  be  consulted  when  oper- 
ative measures  alone  will  relieve  ihc  L-asc.  The  prublem 
which  we  havrr  to  solve  in  such  an  event  is  whether  wc  shall 
relieve  the  symptoms  by  an  operation  throtigh  the  canal, 
or  whether  it  is  necessary  lo  i>pcn  the  mastoid.  Experience 
shows  that  the  changes  may  be  contincd  to  the  vault  oi  the 
tympanum.  In  recent  cases,  and  where  no  marked  mastoid 
symptoms  e?(ist,  i^uch  as  external  lendernes:^.  pronounced  and 
cvtensivc  sinking  oi  the  posterior  wall  of  the  canal,  and  spon- 
laneous  pain  ovlt  the  masluid,  !  am  inclined  to  prefer  clear- 
ing out  the  vault  of  the  tympanum  through  the  canal  as  a 
primary  procedure.  Frcqueiitl\  this  is  sufTiclent,  ami  enfirit 
relief  To  the  pressure  symptoms  follows,  while  at  the  same 
time  the  purulent  condition  is  permanently  arrcslcd.  When 
the  process  has  invaded  the  mastoid,  any  operative  proccdiirc 
must  not  only  remove  the  accumulation  within  the  cells,  but 
must  also  place  these  pneumatic  spaces  in  communicaticn 
with  the  meatus,  in  order  that  subsequent  trouble  may  be 
avoided.  From  (he  nature  ol  ihi?  pathological  condition  it 
may  be  pnictically  impossible  to  cidirpatc  evcrv  vestige  o! 
ihe  Hiiin|;  membrane  which  lias  undergone  dermoid  ii^ns. 
formation,  and  a  recurrence  may  take  placc>  It  is  our  duly 
to  establish  a  condition  which  will  enable  any  subsequent 
accumulation  to  be  removed  without  a  severe  operation.  To 
effect  this  the  mastoid  is  opened  in  the  usual  way,  and  the 
cell  structure  obliterated  by  means  of  the  curette,  after  which 
the  dividing  wall  between  the  artificial  opening  and  Ihe  me- 
atus i«  taken  away,  rhniwtng  the  maslnid  cells  and  external 
canal  into  one  cavity,  The  posterior  wall  of  the  fjbrous  canil 
is  divided  longitudinally,  and  the  two  f  aps  thus  formed  turned 
back  into  the  hony  cavitv  and  retained  in  position  by  a  tam- 
pon of  gauze.     Any  subsequent  accumulation  can  now  be 
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removed  in  the  manner  ordinarily  employed  in  dealing  with 
desquamative  external  otitis. 

This  procedure  is  known  as  the  Stacke-Schwartze  opera- 
tion (for  technique  of  operation,  see  page  546),  Out  of  seventy 
cases  operated  on  by  this  method,  fifty-three  were  cured^  eight 
were  improved,  seven  are  still  under  treatment,  one  is  unim- 
proved, and  in  one  case  the  resuU  is  unknown. 

We  have  hmited  ourselves  to  local  measures  in  consider- 
ing the  treatment.  Tn  patients  of  a  lymphatic  habit,  particu- 
larly in  chUdren.  much  benefit  will  be  gained  by  the  internal 
administration  of  iodide  of  iron  in  full  doses.  Where  evidences 
of  malnutrition  exist  as  the  result  of  some  hereditary  diathesis 
the  exhibition  of  cod-liver  oil  and  of  the  hypophosphites  will 
be  found  beneficial.  In  the  adult  attention  should  be  given  to 
regulating  the  habits  of  life  so  as  to  diminish  the  tendency  to 
congestion  in  the  upper  air  tract  as  much  as  possible.  The 
use  of  alcohoi,  and  in  certain  cases  of  tobacco,  is  particularly  to 
be  interdicted,  ahhough  the  influence  of  the  latter  is  compara- 
tively slight. 
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CHAPTEK   XXllL 

Rv  this  term  wc  designate  thai  class  ol  cases  in  which  a 
lornicr  puriilerl  inftamniatioii  has  resulted  in  a  permanent 
defitructiDn  of  certain  ol  ihe  tymparfc  simclures.  Either 
spontaneously  or  as  the  result  of  irc;itment,  the  discharge  has 
ceased,  unci  we  are  calli^d  upon  tu  n-lieve  symptoms  due 
eirhcr  to  the-  :tdhr-vinns  which  have  developed  within  ihst 
lympanurn  or  to  certain  changes  which  have  rcsulled  from 
the  purulenr  in^ammanon.  For  convenience  wc  divide  tlicso 
cases  into  two  classes: 

I,  Where  the  symptoms  are  acute  or  subacute. 

3.  Where  the  symptoms  arc  o(  a  chronic  character. 

t.    ACUTK   CaSI5S- 

Adology. — The  underlying  catise  in  these  cases  is  evident 
from  the  liltc  applied.  As  an  exciting  cause  wc  maj"  iiavc 
any  of  Ihosc  operative  in  the  prijduclion  of  the  various  vario 
lies  of  acute  inflammation,  bnl  we  usually  lind  an  acute  in- 
jlainmaliun  ol  the  upper  air  tract,  eiLher  a  simple  coryza,  an 
acute  naso-pharynffitis,  or  an  influenza  of  the  epidemic  char* 
actcr.  Among  other  exciting  causes  we  must  bear  in  mind 
ihtisc  which  Qpenitc  through  the  exiernal  meatus,  5uch  as  the 
insertion  of  any  device  into  the  canal  for  cleansing  the  ear, 
blows  upon  the  auricle,  and  the  development  within  the 
tympanum  of  some  of  the  vegetable  molds. 

Pathology. — The  changes  which  take  place  vary  widely 
according  to  the  condition  in  which  the  previous  inflamma- 
tory process  has  left  the  parts.  Cases  in  which  the  inem- 
brana  tympani  has  been  almost  completely  destroyed,  expos- 
ing a  large  area  of  the  inner  w:dl  of  thr  middle  ear,  present 
generally  a  simple  venous  hypera?mia  of  this  mcnibrane,  re- 
sulting in  cedcma>  and  subsequently  in  screius  transtidaitioTi, 
The  condition  found  here  is  -similar  to  that  described  under 
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acute  catarrhal  otilis  media,  or  lubo-lympanic  congestion  oc- 
curring in  an  organ  in  which  themembraiia  tymfiaiii  is  in> 
tact.  In  the  cases  under  consideration  the  serous  tr^nsuda- 
tion.  which  resuhs  fn.im  the  inrtamm^iti.^ry  pmcess,  appear*  in 
the  cxlrrnal  autlitury  meatus  a-*^  a  tiischargCn  for  ihr  reason 
simply  ihat  the  opening  in  the  drum  membrane  allows  it  to 
escape  Irom  the  tympanic  cavity.  Where  the  membrana 
tympani  is  intact  the  same  transudation  collects  within  the 
middle  ear.  It  is  a  matter  of  some  importance  to  remember 
thiK.  as  ftuch  a  dUcharge  docs  not  become  purulent  unless 
inlecied  from  without.  If  the  external  meatus  it  kept  in  a 
ihoruughlv  ;i.septtc  conditi<m,  the  di»<rafic  1%  scHJimiied  and 
ihe  discharge  ceases  ^iponlancnusiy  at  the  end  of  a  few  days. 
On  the  other  hand*  if  infection  occur,  a  chnmic  purulent 
otitis  may  result.  The  remaining  portion  of  the  mcmbrara 
tympani  is  nSccted,  becoming  hypcrrctnic,  desquamating  it 
the  process  is  pronounced,  and  increasing  in  liiickness. 
VVhere  the  upper  portion  ol  the  drum  membrane  rc'mains, 
and  the  intraiympanic  Jolds  has  become  much  thickened 
by  the  devL-Utpnit-nt  of  new  coimecfive  tUsut%  ihvs^e  brLi<r1h)e 
incTtsi^e  in  vnluute,  ami  may  completely  fill  the  vault.  If  ihis 
portion  of  the  cavity  is  completely  shut  off  from  the  allium 
the  subsequent  transudation  causes  a  bulging  of  the  mcra- 
bnma  l^accida.  which  may  protrude  into  the  canal  so  as  to 
resemble  closely  a  mass  of  granulation  tissue.  From  the 
ch:^nL-es  which  have  taken  place  it  is  usually  so  dense  that  the 
fluid  inclosed  can  not  escape  by  spontaneous  rupture.  The 
case  thru  prr-scnls  the  charjclerislics  of  a  primary  acute.  pu» 
rulent  inflammation  of  the  middle  ear,  with  (he  exception 
that  the  osseous  walls  become  involved  more  quickly  than 
when  the  affection  is  primary,  Dcstnictioii  either  {4  w>me 
pan  of  the  ossicular  chain  or  o*  the  surrounding  tympanic 
walls  results,  and  with  a  subsidence  of  the  acute  symptoms  a 
chronic  purulent  otitis  retraim;.  When  cholcsteaiomatou^ 
changes  have  taken  place  the  involvement  either  of  the  n\^%- 
toiti  celTs  or  of  the  cranial  cavity  itself  is  exceedingly  prone 

10  OCCUT. 

Symptomatology. — In  the  case*  in  which  the  mcoibrana 
tympAni  is  destroyed  over  a  tar^e  area,  the  symptoms  consist 
of  a  flight  impairment  of  llie  hearing,  occasLimatly  with  Ihe 
development  of  subjective  noiMft.  The  prominent  feature, 
boweixr.  Is  the  appearance  of   a  discharge  from  the  car 
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This  c[a^&  of  ca^s  occurs  most  fmjncncly  in  chililren  of  from 
eight  to  twelve  ycxr*  ui  age,  in  tvhom  (hr;;  climiuc  purulent 
otitis  has  followed  one  of  the  exanthemata  in  carlj  lilc  l^in 
is  not  a  prominent  symptom  as  a  role,  and  were  h  not  for  ihc 
appearance  o(  the  discharge  the  attack  would  jirobably  pass 
unnoticed.  Occasionalty  we  may  have  developed  in  the  ex- 
terna! canal  an  area  of  circii inscribed  inflammation  due  CO 
local  infection  ;  when  this  occurs  (here  is  inieiise  pain.  In 
the  cases  in  which  the  upper  part  of  thr  cavity  is  nffcclcd  the 
pain  U  -Severe,  pn>5lralioii  well  marked,  the  Icuipeiuluie  is 
elevated  from  one  to  four  degrees,  and  there  may  be  no  di^ 
chargfe.  or,  it  present,  it  is  usually  scanty.  The  pain  may  be 
localized  in  the  ear  or  may  spread  lo  the  entire  temporal 
region. 

The  occurrence  of  facial  paralysis  very  early  in  the  attack 
is  not  infrequent.  The  function  of  the  organ  may  be  but 
slightly  impaired^  nwing  to  the  hicarinti  ui  ihe  ;ilTecttd  area. 

Dia.gTiosls. — The  resuCl  of  functional  examination  depends 
»>[|  much  upon  the  previous  condition  that  it  need  not  he 
considered,  acute  symptoms  alone  demanding  attention. 

Physkai  HxaminatioH. — Upon  inspection,  where  we  find 
that  the  destruction  of  the  drum  membrane  has  been  ester* 
5ive.  the  exposed  lining  of  the  tympanum  is  red,  velvety  in 
appearance,  and  coated  cither  with  a  colorless  watery  dis- 
charge, or,  at  a  lal^r  period  this  t«  ofi;t(]ue  in  character. 
The  remnant  «jf  ihr  drum  membrane  is  thickened,  turgesccnt, 
and  c^cmaUJus.  When  examined  before  the  process  ts  far 
advanced,  it  may  prcjtcnt  a  dead-white  appearance,  owing  to 
a  necrosis  oE  the  superficial  layer  ol  its  epithelium-  Removal 
of  this  epithelial  covering  reveals  a  turgidity  of  the  undcriying 
parts.  Where  the  upper  segment  of  the  cavilv  is  involved, 
the  remnant  of  the  drum  membrane  is  intengely  congested, 
thickened,  and,  together  with  the  adjacent  canal  wall,  bulges 
into  the  lumen  of  the  pa^srige,  narrowing  the  fundus  to  so 
marked  a  degree  iis  cumplcieU  to  Till  ihc  inner  extremity  of 
the  canal  in  some  cases  and  prevent  an  inspection  of  the  f&* 
gion  of  the  atrium.  This  obstructing  mass  may  be  movable 
upon  manipulation  with  the  probe,  itnd  present  many  of  the 
characteristics  of  granulation  tissue.  Impact  with  the  probe 
shows  that  it  is  too  firm  and  dense  for  granulation  tiicsue.  It 
does  no!  bleed  easily  when  Kiuched,  and,  although  movable, 
it^  attachment  is  broad.     Carcf^il  inspection  will    usually  eci- 
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nblc  us  lo  make  out  that  its  surlacc  is  continuous  with  the 
supcro-postcrior canal  walMlius  establishing  its  identity^  The 
mass  is  exquisitely  tender  lo  pressure.  Very  little  discharge 
i*  present,  but  fhe  surface  of  the  drum  membr^fie  and  the  ad- 
j;<cenT  w:ills  nf  the  canal  ^re  ihe  seat  of  a  desquaniaiive  pro- 
cess, and  upon  iciuuving^  l\ic  epithelium,  cunsidembfe  tennis 
tninNUflalion  m;i_r  take  pLicc,  rL-ndcTing  exact  diagnosis  diffi- 
cuit.  InHstion  with  the  catheter  or  air  bag  reveals  no  pcr- 
loraiion  sound,  the  impact  of  the  current  bein^  perceived  as 
a  dull,  dintant  percussion  sound,  occnsionally  accompanied  by 
bubbling  rales.  The  conditions  with  which  this  may  be  con- 
founded are  the  presetice  of  exuberant  granulations,  irom 
which  we  have  already  given  Ihe  means  of  differentiation,  and 
a  circumscribed  exTi^rnal  ntiiis.  This  latter  condition,  we 
remember,  usually  allects  the  fibni-cartilaginous  meatus,  and 
after  the  speculum  has  once  passed  the  orifice  of  the  canal. 
the  lumen  ap^x^ars  of  normal  sikc.  It  may  occastonalty  be 
mistaken  for  a  diffuse  external  otitis,  but  here  the  canal  is 
uniformly  narrowed,  the  deeper  portion  ol  the  postero^tupc- 
rior  wall  beJnjj  affected  no  more  prominertly  than  its  entire 
length.  Tenderness  over  the  mastoid  region  denotes  an  in- 
volvement of  the  pneumatic  spaces,  but  a  much  belter  sign  is 
the  appearance  already  de-icrihed  in  ihe  canah  When,  there- 
fore, the  rippeanince  is  indicative  of  a  circnmscnhed  otitis  of 
the  deep  canal,  we  arc  to  remember  that  this  condition  is 
almost  pathognomonic  ol  mastoid  involvement,  and  arc  to 
proceed  to  tre^t  the  mastoid  inflammation  without  delay. 

Prognosis,  The  cases  in  which  discharge  alone  is  the 
sympiorn  almost  invariably  terminate  favorably,  often  without 
treatnieni.  If  neglecred,  infection  may  take  place,  and  a 
chronic  purulent  condition  supervene  The  occurrence  of 
one  artack  probably  t^"n<lfr^L  the  palteni  m<ire  pnine  To  a  .xirni- 
lar  process  in  future.  In  the  cases  attended  by  pain  the 
condition  is  practically  one  of  cellulitis,  and  should  never  be 
considered  lightly.  If  left  to  itself,  it  may  resolve  stpcntane- 
ously.  or  the  fluid  may  escape  into  ihe  atrium  and  then  into 
the  canal,  or  rupture  may  take  place  through  the  superior 
Moment  of  the  drum  membrane.  If  tportaneous  resolutioi) 
does  rot  take  place,  evacuation  if*  either  mannrr  mentioned 
above  seldom  occurs  before  the  bony  parts  are  seriously  in- 
volved, and  ji  permanent  di»charge  i>  a  frcqurnl  outcome. 
If  diAcbarge  docs  not  take  place,  involvctnent  of  the  mastoid 
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cells  or  an  extension  to  the  Inl.racranial  crmtcnty,  cither  by 
rupture  or  by  inkctiou  through  the  venous  channels,  may 
occur.  Conccniing  the  el!ect  upon  audition,  there  is  little 
danger  thai  the  lunciionol  the  Organ  will  be  chunked  by  such 
an  intercurrent  attack,  the  degree  of  impairment  which  was 
formerly  present  pcrsisthij^f  but  suffering  no  aj^jji'^vaiiaii. 

Treatment-— Pi' r  the  relief  uf  the  dischai-ge,  attention  to 
cleaiilintf^s  is  all  that  is  necessary.  Virig^fioo  with  a  mild 
solution  of  any  of  the  well-known  antiseptics,  rej>eaicd  as 
lrcc|ucnlly  ns  may  be  necessary  to  keep  the  canal  free  of  dis- 
charge, is  usuiiUy  the  only  ireaiincnt  rc^juircd-  This  measure, 
in  addition  to  eleaosing  ihe  parts,  c^iuscs  a  certain  amount  ol 
depletion,  which  hastens*  resolution-  In  order  that  no  secrc* 
lion  may  remain  in  the  middle  ear.  it  is  well  to  inHaie  by 
nieanf;  o(  the  air  bag  or  by  the  Valsalva  method  before  irrigx 
tmn.  In  the  early  stages  remcrHes  directed  tnward  stopping 
the  discharge  aie  eontiaindicalcd.  When  the  iiinrc  aculc 
symptoms  have  passed  .iw.iy.  H  the  dlschfirgc  continues,  we 
may  follow  each  irrigation  by  the  instillation  of  a  solution  of 
boric  acid  ici  alcohol  in  the  proportion  of  twenty  grains  tn 
the  ounce,  or  a  l-to-^.O^aolution  of  the  bichloride  of  mercury 
dissolved  in  equal  parts  of  alcohol,  and  water  may  be  cn>- 
ploycd  in  the  same  manner.  Occasional  applications  of  me- 
lallic  aiitringenis — such  a«  solutions  of  nitrate  of  silver,  from 
two  to  twelve  per  cent — will  freiiucntly  hasten  the  return  to 
the  normal  condition-  Where  the  discharge  h  sm^ll  in 
amount  but  fails  to  cc^sc  entirely,  we  may  discontinue  irri* 
gation  altogether  and  rely  upon  insufflntion  of  powders.  Of 
these,  nothing  13  better  than  boric  acid,  either  alone  or  with 
the  addition  of  iodoform,  alum,  lodol,  etc.  In  making  appli* 
cations  ol  this  character,  but  a  small  quantity  of  the  powder 
should  be  used,  lo  avoid  mechanical  obstruction  to  anv  fluid 
whii:h  may  be  transuded, 

If,  in  spite  of  intelligent  treatment,  the  discharge  coniin- 
ucs.  we  are  warranted  in  the  supposition  that  the  osscims 
Structures  have  become  involved,  and  relief  will  lollow  only 
the  removal  of  the  diseased  bone.  To  guard  against  recur- 
rent attacks,  attention  to  the  upper  air  passages  is  of  the 
greatest  importance.  These  recurrent  cases  usually  occur  in 
children  under  fifteen  years  of  age.  and  in  many  instances  wc 
hnd  that  tlie  vault  o!  the  phaiynx  coniaEu.'i  ai^  etcesfLive 
amount  ol    lymphatic  tissue,  while  the  faucial  tonsiU  m^y 
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also  be  hypcnrophicd.  These  conililions  call  lor  operative 
ireaitiient,  or  topical  applications,  as  may  set-tn  best  :idaptcd 
to  the  particuUr  case.  Any  obstructive  lesion  in  tbc  nasal 
passages  must  also  be  uvcrcomc  b^  operative  or  other 
mcttifKls. 

Where  the  upper  portion  of  the  tympanic  cavity  n  the 
acat  ol  the  process,  the  lirst  indication  i*  to  relieve  the  pain. 
and  at  the  saiwe  time  to  nbort  the  locnl  condition ;  or,  it  too 
far  advanced  lor  this,  to  evacuate  the  products  of  bit^amma' 
lion.  To  effect  the  first  object^  the  patient  should  be  put  lo 
bed  and  a  full  dosr  of  opium  or  morphine  adminisrered.  while 
at  lli^  same  time  hjcal  dt[ilciiofi  shmild  Ih.'  employed.  Un- 
doubtedly the  bcsi  method  of  iittaining  ttiis  end  h  n  free  in- 
cision through  the  upper  part  of  the  mcmbrana  tympani 
behind  the  short  proccait  of  the  malleus,  Tlii*  incision  should 
e^ctend  from  the  bst-nnmed  point  backivard  to  the  cnnai  wail, 
and  may  be  continued  outward  upon  its  surface  for  from  a 
sixteenth  to  a  quarter  of  an  inch;  this  1  believe  should  be 
doHL-  whether  any  bulging  is  present  or  not.  If  fluid  has  al- 
ready been  cflfuscd  ^nd  ihere  arc  rvidrnccs  of  obstrtittion  to 
its  free  discharge,  the  procedure  is  iitijirNitively  dtiniinded. 
If  this  stage  ha»  not  been  reached,  the  locnl  depletion  will 
probably  check  its  progress,  If  it  docs  not  accm  advisable 
to  incite  the  parts,  the  application  of  natural  leeches  or  of 
the  artificial  leech  in  front  of  the  tmf^uH,  removinj^  from  one 
to  two  ounces  of  blood,  aeconjing  to  the  age  and  condition 
of  the  patient,  is  the  procedure  to  be  employed,  The  appli. 
trat.iim  of  cold  lo  ihe  In;i^1oLd  h  proper  if  tliere  i-%  the  leaftt 
suggestion  of  ^wdling  ?iUmg  thr  posterior  wall  of  the  canal: 
irri|i:ation  of  the  parts  with  warm  aseptic  or  antiseptic  solu- 
tions should  be  begun  at  oncc«  whether  an  incision  has  been 
made  or  not*  If  thi^  has  been  done  it  will  favor  the  h^'mor- 
rhnge  and  render  our  efforts  at  aborting  the  attack  more  cer- 
tain, while  if  no  surgical  measures  have  been  instituted  the 
combined  effect  of  heat  :in<\  moi^tlut^'  may  so  reduce  the 
liimefaciion  as  to  permit  the  discharge  of  the  fluid  products 
through  the  atrium,  or  may  po>stb1y  lead  to  icsolulioii  with* 
out  the  supervention  of  discharge.  The  internal  adminis- 
tration ol  analgesics  is  contraindicatcd  alter  the  (irst  twenty, 
lour  or  thirty-six  hours,  as  it  serves  only  to  mask  the  aymp- 
toins.  If  relief  is  not  obt;une<l  at  the  end  ol  this  time,  and 
«ur|^cal  measures  have  been  delayed,  they  mtisl  now  be  in- 
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lympani  and  the  formation  ol  adhesions  between  the  ossic- 
ula,  the  power  of  audition  may  diminish  sliglilly.  ov^ing  to 
the  increased  Ti^nsionf  afier  ihe  part^  become  perfecUy  tiry. 
This  fact  doc!%  not  render  ihc  necessity  or  advisability  of  stop- 
ping ihc  discharge  Icsa  impcraiivc.  since  any  rcsuidng  impair- 
mctit  of  fiinclion  can  be  corrected  by  division  of  the  adhe&ions 
at  a  subsc<|ucnt  period,  while  the  continued  secretion  oi  pu& 
is  o  constant  menace  to  life,  Foliowine  surgical  procedures. 
the  function  of  the  organ  is  usually  improved  where  the  hear- 
ing is  considerably  impaired  before  the  operation.  Where 
the  hearing  is  but  slightly  impairwi  we  need  not  fear  ihac  k 
will  be  reduced  by  the  opei^tive  measures  pruposed.  Ltide^ 
wij;  •  reports  a  slight  inip:ilrment  of  the  hearing  as  a  rcMilt  of 
the  operation  in  six  cases  out  of  scvcnty-tivc  operated  upon, 
[o  my  own  Cnises  but  one  instance  of  this  kind  has  occurred  in 
iifty  operations.  Impairment  of  the  function  more  frequently 
loilows  the  cessation  of  the  discharge  from  treatment  with 
astringents  or  caustics  than  from  the  method  now  under  con- 
sideration- We  assume  here  that  the  impairment  in  function 
is  due  principally  to  the  intraiympanjc  lesion  Hnd  not  to  any 
labyrinthine  involvement.  Extensive  involvement  of  the  hihy- 
linih  would  contraindicittc  an  operation  for  the  improvemeiit 
o£  hcaring^  alone,  but  should  scarcely  stand  in  the  way  «(  ihe 
procedure  for  the  relief  of  the  discharge.  The  relief  of  sub- 
jcciive  noises  can  very  rarely  be  promised  from  any  form 
o(  treatment,  although  where  the  mucous  membrane  is  very 
much  congesled  we  should  hope  to  abate  their  intensity  as 
we  reduce  the  turgcsccnce.  It  is  never  safe  to  promise  re- 
lief from  this  sympiom  by  operative  measures.  On  the  other 
hand,  these  tasl-namcd  procedures  seldom  or  never  pre jducc 
subjeclive  noises. 

The  changes  which  take  place  in  the  tympanic  mucous 
membrane  after  the  removal  of  the  ossicles  and  of  the  rem- 
nant of  the  mcmbrana  tympam  vary  considerably  in  differ- 
cat  ca&e*-  The  most  favorable  change  is  one  in  which  the 
mucous  membrane  gradually  undergoes  dermoid  tninsfor 
mation.  If  this  occurs,  the  membrane  no  longer  cecretes, 
and  the  parienf  i*  not  liable  lo  nectirrent  attacks  of  dis- 
charge  from  the  ear  whenever  the  upj^er  air  trad  becomes 
acutely    inHained.      In    children    this    transformation    tjke* 

"  Ardi-  lUr  Ohrenhrilk,.  val,  »■,  p.  ^63. 
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place  only  after  a  long'  period,  bul  in  adults  wc  may  hope 
for  ii  in  from  tzlghi  to  ten  months  after  the  opcraiitm.  Cer- 
tain steps  at  ihc  lime  ni  the:  nprralinn  may  hasten  this  trans. 
formation.  Thus,  if  a  small  segment  of  the  mcmbrana  tyni" 
pnni  is  aHowcd  to  remain  at  the  lower  part,  and  the  mucous 
membrane  over  the  prorniinlory  immedintely  opposite  this 
segment  is  denuded  by  means  of  the  curette,  this  smnlL  flap 
will  apply  itself  lo  the  denuded  surface  and  rapidly  become 
aitachtvL  The  «jperfieia]  epithtrlium  sprr^ad^  over  the  wall 
of  the  middle  car,  itansformtng  ii  into  a  nonsecreting  sur- 
face, Wlicrc  the  mucous  inciubianc  remains  inlact,  even  aU 
though  our  procedure  may  have  slopped  the  discharge  per* 
manenlly,  wc  should  remember  that  any  severe  congestion  or 
inHammatton  of  the  upper  air  tractn  such  as  a  severe  cold  in 
the  head,  may  produce  a  leuiporary  ontrrhcua:  this  will  usu- 
ally subside  spontaneously  when  the  exciting  cause  has  dis- 
appeared. In  order  that  this  may  happen,  the  canal  must  be 
kept  free  from  any  infection  while  the  dist^harge  l;i*it^,  Thi^ 
end  may  be  attained  by  tleansing  the  c-;nial  with  the  syringe 
twice  daily.  The  solution  to  be  employed  should  be  of  a 
mild  antiseptic  character,  A  solution  cjf  bichloride  of  mer- 
cury {[  to  8,000}  answers  the  puri^ose  admirably.  After  irri- 
gation the  patient  should  instil  a  few  drops  of  an  alcoholic 
solution  of  boric  acid  (j^r.  xx  to  2j)  or  of  bichloride  of  mer- 
ciiry  (i  to  5,oc»)  into  the  ear 

If  the  discharge  is  but  slight  and  the  patient  h  seen  daily 
it  may  be  sullii-ieni  Iei  dr\  the  parts  (hornu^hlv  with  t-nttoit 
and  then  ^pplv  one  of  the  alcoholic  solutions  above  men* 
lioned  to  the  walls  of  the  meatus  and  middle  car  with  the 
cotton  applicator.  If  these  measures  arc  carefully  carried 
out  the  discharge  will  cease  in  a  few  days.  v\  cordiiioa 
which  wc  may  sometimes  be  called  upon  to  combat  by  oper- 
ative interference  in  where  ihiK  dermoid  transformation  takes 
place  spontaneously  in  cases  which  have  not  been  subjected 
lo  treatment.  Where  a  small  perforation  is  present  in  the 
upper  pi»rfion  of  the  dnim  membrane  the  epithelium  of  its 
outer  surface  occasionally  grows  into  the  tympanic  cavity* 
where  it  prohlcralcs,  liniae  the  entire  vault  with  epidermis. 
Owing  to  the  increased  vascularity  of  the  part,  this  new  lin- 
ing membmne  becomes  the  seat  of  a  desquamative  inflamma- 
tion, superficial  cells  being  produced  and  thrown  of!  more 
rapidly  than  tinder  normal  condttionj^.     The  cavity  becomes 


A 


434 


OTITIS    MEDIA    PURULENTA    KKSIDUA- 


cid^s  with  the  posterior  fold,  A  dense  ban^i  frequently  de- 
velops here,  which  crowds  either  the  stapes  or  incus  inward, 
causing  serious  imp:urniPnl  of  /unclion, 

5  Adhcsiiins  limitcrd  to  the  region  of  thr  stapes.  Thi^sf* 
adhe&iiJRS  develop  cilht-i  hclwrxn  ibc  fout  jiliilc  and  the  oval 
window,  or  between  the  crura  und  ihc  w^ills  vi  the  pelvis 
ovalig.  or  trom  dense  bands  about  the  Lcfidon  ol  the  stapedius 
muscle. 

This  e  1  ass iR edition,  it  if^  understood,  is  mcrclv  jtjencral ;  any 
of  the  conditions  may  exist  singly,  or  several  miiy  be  pres- 
cri  in  the  same  case.  In  general  U  may  be  said  that  ihc  iiru 
p;itrnieTit  In  hearing  and  tinnitus  undergo  but  litlle  rhange 
in  tho!^c  cases  wherr  rhc  functional  distiirbancc  is  due  to  a 
deposit  of  iiCLv  connective  tissue  cither  in  the  rcoindnt  ol  the 
menhrana  tympani  or  between  the  various  osMCula  them- 
selves, or  between  the  ossicles  and  the  tympanic  wails. 
Where  the  drum  membrane  is  destroyed  over  a  Urge  area 
and  the  lining  of  the  tympanic  cavtly  is  exp<>sedT  the  power 
of  audition  frequently  varies  considerably  at  different  times. 
Such  changes  usually  depend  upon  congeslitm  of  the  liuiiig 
uf  the  middle  eai.  <ir  upon  an  accnmubliun  uf  inspi?»^iie<) 
accretion  in   the  d<:Gpcr  portions  of  the  canal,     hi  many  of 

these  cases*  although  there  is 
oppnrently  no  dischar^,  the  mu* 
cous  membrane  has  not  under- 
gone  complete  dermoid  trans- 
formaiitm,  and  consetjuentty 
continues  to  pour  out  a  small 
amouni  of  secretion.  This  lie- 
comes  inspissated  and  collects 
most  frequency  in  the  upper 
and  posterior  quadrant  directly 
over  the  slape5<  nnd  sometimes 
seriously  inierfcres  with  the 
movements  of  the  ossicle  iFig. 
ft5).  Those  iMses  which  suficr 
from  frequenily  recurring  at- 
tacks ni  congestion  of  the  lining 
membrane  of  the  middle  ear 
with  the  production  ol  a  slight  amount  of  discharge  arc  prone 
to  suffer  from  the  development  of  exubcmnt  granulations  in 
the  various  portions  of  the  tympanic  cavity.     This  is  particu- 


FlH.  iT5.—liupiiadtc4>?trciiDA  mined 

will)  tjcrmncn,    corcrin^    a  tnall 

qiLJulnni. 


SYMPTOM  ATOLQCrV.  435 

larly  true  where  proper  attentiim  is  not  paid  to  cleanliness, 
the  continued  action  iif  heat  and  moisture  lavoring  the  devel- 
opment o\  exuberant  granulations. 

Symptomatology^ — The  symptoms  to  which  these  changes 
give  rise  con&isl  usually  in  an  impiiirment  of  (unction  of  the 
organ,  either  to  a  conBidersble  extent  or  only  to  a  slight  de~ 
gree  As  wc  have  said  beforen  impairment  in  hearinjj  foUow- 
ing  puruitnL  ]iifl;iEnnialion  is  less  marked  than  when  it  occurs 
as  the  result  of  a  nonsuppurative  inflainmaiion.  The  pres- 
ence nf  suJjjcctivc  nuiscs  1:^  not  a  symptom  of  a*  much  im- 
portance ia  these  cases,  as  they  are  seldom  so  prominent  as 
to  give  serious  discomfort,  and  unless  specially  inquired  into 
nay  not  be  mcmloned  by  the  patient  himscH.  Attacks  of 
giddiness  are  occasionally  complained  of,  usually  (ollowing 
Boxne  manipulation  about  the  ear,  ^uch  as  the  insertion  of 
some  iniirument  into  the  canal  for  de:m*.iti|^  it.  or  the  use  of 
the  syringe,  hi  these  instances  we  usually  tind  thai  the  head 
o(  the  stapes  U  exposed.  From  the  alxive  clasf^ ideation  of 
the  affcciioit  we  arc  now  considering  no  discharge  is  present 
in  these  cases*  The  canah  however^  is  seldom  perfectly  free 
jroiD  lorcign  material  The  exposed  mucon?  membrane  ex- 
foliates its  superficial  cpilhetium,  which  accumulates  within 
the  meatus,  or  adheres  to  the  walls  as  thin  yellowish-while 
or  hrownish  scales.  These  masses  frequently  adhere  quite 
firmly  to  the  wall*  uf  the  Tiit^ilnsH  and  upon  sfparufin^  thftn 
a  denuded  area  remnins.  Thr  presence  of  thi^  drhqiramaird 
in;i!erl;d«  Togethci  with  the  uioislurc  noimally  present  in  the 
canal,  favors  the  development  of  (he  various  formsi  of  asper- 
gillus.  causins^  a  slight  discharge,  or  in  severe  cases  an  acute 
external  otitis,  with  the  attendant  symptoms  of  pain,  etc. 
The  hearing  i*  unuallv  fairly  constant,  any  variation  from 
this  condition  being  coincident  with  conge^iiive  changefi  in 
the  upper  air  passages,  as  when  the  individual  sulTers  from 
an  acute  ccjry/a  or  from  an  acuir  na«'i-ph:irviij;;IiiH. 

The  devciopmcnl  of  cholcstraloma  inriy  rnatiifcNt  itself  in 
cascH  wliich  have  remained  quiescent  for  a  long  period,  In 
certain  casc-*^  the  superficial  epithelium  of  the  canal  migrates 
into  the  tympanic  cavity  and  replaces  the  pavement  epithelium 
of  the  mucous  membrane.  These  epidermal  cells  arc  devel- 
oped with  unusual  rapi<Iiiy  and  as  quickly  thro\vn  o0.  As 
the  result,  the  tympanum  h  filled  with  4  niavs  of  cptlhelial 
cells  which  steadilv  increases  in  sire  and  exerts  great  prruure 
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upon  the  surrounding;;  bony  waHs.  The  mastoid  cells  at  a 
laier  period  ar^  invaded.  The  partitions  between  the  pneu- 
matic space*  an?  broken  dfiwn,  convening  this  series  of  sniall 
cavities  into  one  large  caviiy. 

Sut li  u  ntASA  may  produce  uo  di^tincLive  symi^toms  until 
the  tymp<inum  becomes  acutely  inflamed  from  some  cause. 
when  the  sjddcn  increase  in  volume  due  to  the  absorption 
of  the  products  ot  the  inflammatory  process  induces  acute 
symptoms  referable  to  The  ma!;toid  or  middle  ear. 

Where  a  suppurative  inflammation  has  esiisted  Jor  z  long 
time  a  condensing  osteitis  of  the  mastoid  not  uncommonly 
occurs-  This  muy  continue  after  suppuration  in  the  lyui- 
panum  has  ceased,  The  mastoid  then  becomes  the  seat  oi  in* 
tense  pain,  cither  constant  or  paroxysmaU  while  neither  the 
mastoid  nor  middle  ear  presents  any  evidence  of  acute  inflam- 
matioTi.  The  possibility  of  such  a  process  should  always  be 
borne  in  mind  when  persistent  neuralgia  of  the  mastoid  region 
is  met  with  in  a  subject  who  has  suffered  from  a  purulent 
otitis  at  any  previous  period. 

In  this  connection  it  might  be  mentioned  that  in  any  case 
of  persistenf  fad;il  neuralgia  of  obscure  origin  the  ear  should 
always  be  examined,  1  have  found  in  cases  coming  under 
observation  for  some  aural  affection,  that  frequently  the  Ireal- 
mcnt  of  the  e;ir  has  arrested  the  attack  ot  facinl  neuralgia,  and 
the  patients  have  of  their  own  accord  asseverated  the  facts. 

It  should  be  remembered  that  a  suppurative  inflammation 
in  early  infancy  may  leave  no  evidence  in  adult  life  except  a 
minute  pit  or  opening  nbnve  the  short  process  of  the  malleus. 
In  these  cases  in  panicular  the  retn^^ins  of  the  former  adfec- 
tioii  may  produce  the  sytriptoms  (n  question. 

Diagnosis. — A-  Pfrytiaj/  Exaymnatian.—Tht  condition,  as 
revealed  by  an  c:(amination  of  the  parts,  is  of  but  lilllc  serv- 
ice in  estimating  the  degree  of  impairment  of  hearing:,  or 
the  relation  between  this  impairment  and  the  trouble  present 
ill  the  middle  ear.  It  is  only  by  a  thorough  functional  exami- 
nation in  connection  with  minute  ocular  inspection  that  we 
can  correctly  judge  as  to  how  much  of  the  interference  with 
function  di."prnds  upon  the  changes  within  ihc  tvmpanum.  as 
distinguished  from  that  caused  by  the  labyrititiiine  iDvolvc> 
meat. 

B.  FuHirtiortaf  iixaminatwn. — Where  the  middle  car  alone 
is  affected,  the  e:iamination  by  means  of  mufical  lonC5  and 
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thfi  ordinary  tcst£  for  hearing  yit^Ids  resuUs  characteristic  of 
obEtnictioti  lo  sound  conductionn  These  are  elevation  oi  the 
lower  tone  limit,  very  slight  lowering  of  the  upper  tone  limit, 
or  no  dcviaoon  from  l,htr  normal  standard,  increased  bone 
conduction,  and,  U  one  side  nionc  is  effected,  a  bteralization  to 
the  affected  sideol  the  vibrating  tuning  fork  held  upon  the 
(orehead  in  the  median  line.  Moreover,  the  impnirmcnt  is 
u^ntly  rebijvely  greater  ior  the  voice  than  for  sharp  sounds, 
«uch  as  those  of  the  watch  or  acoumetcr.  The  degree  of 
impairment  for  spoken  or  whispered  words  it  proporlionate 
to  the  height,  in  the  musical  scale,  lo  which  ihc  relative  dura> 
tion  of  nir  and  bone  conduction  is  reversed,  the  inversion 
extending  (o  ihc  upper  notes  when  the  degree  ij(  imp.iirment 
is  mnrkcd,  hut  affcciing  only  the  lower  portion  of  the  scale 
when  this  impairment  is  but  moderate. 

When  the  labyrinth  has  become  involved  we  have,  in  ad- 
dition to  the  evidences  of  interference  with  sound  conduction, 
certain  siffns  charactcrUtic  of  changes  in  the  lower  portion  of 
the  ciichlea.  The  upper  lone  limit  is  almost  invariitbly  low- 
ercd  to  a  marked  extent,  usually  below  20,000  V-  D-  Where 
the  elevation  ui  Ihc  lower  tone  limit  remains  the  same  as  in 
uncomplicated  cases,  absolute  bone  conduction  is  usually 
diminished,  and  this  is  alwa>s  the  case  when  serious  labyrin- 
thine involvement  i»  present.  Occa»ionally  it  may  be  normal 
or  increased.  The  ttining  fork  held  upon  i he  vertex  is  sel- 
dom lateralixed  to  the  poorer  car.  Tlic  important  diagnostic 
lest  in  an  observation  of  the  relation  between  the  Impairment 
for  whispered  or  sp<jken  weirds  ;md  the  posllion  in  ihtr  mit^i* 
cal  scale  at  which  the  reversal  between  air  and  bone  conduc- 
tion ceaseft-  It  will  be  found  that  where  hnpairnient  is  due 
diiefly  to  labyrinthine  changes  the  impairment  of  hearing 
will  be  very  marked,  while  the  ratio  between  air  and  bone 
oonduction  will  he  reversed  only  for  the  very  lowest  notes. 
In  Boch  instances,  even  if  the  abnormal  tension  in  the  sound- 
conducting  mechanism  can  be  corrected,  $utTictent  changfcs 
have  taken  place  In  the  percepiive  apparatus  to  render  these 
mrr»^nn"S  uf  hul  lirtle  value  in  improving  thr  hearing. 

Prognosis. — Tlie  disease  under  discussion  is  usually  more 
amenable  to  treatment  than  any  other  form  of  chronic  tym- 
panic inflammatifin-  If  left  to  itself*  the  majority  cf  cases 
cither  do  not  progress  at  all,  or  deterioration  is  so  slow  as  to 
enable  us  to  promise  that  it  will  cause  but  little  increased  in- 
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convenience  in  the  future,  A  certain  proportion  of  theite 
cases  improve  ^pont^irirooOv.  Thi^^  U  puriu-ichLrlr  true  in 
cliildrcij  or  young  aduU».  the  comiaticd  massage  of  ihc  parts 
by  the  M>iior<iu^  \ibrjtuxis  to  which  they  are  subjected 
gridually  stretching  the  adhcMons  i>r  causing  tiicir  resorp- 
tion. After  the  age  of  thirty  or  thirty-five  this  probnbly  never 
takes  place  spontaneoufllv.  After  proper  treaimeiit  the  coo- 
dition  ecJdom  recur«,  and  any  improvement  ii  lEkety-  to  be 
permanent,  it  being  more  |>nitjabl«f  that  the  condition  will 
cvL-n  mipT>.>ve  in  subsrquent  years-  The  decree  of  iniprove- 
mcEit  to  Ix.'  iitt;iined  cic|>eDds  nioic  upon  tbe  degree  ol  Ubjr- 
rinthinc  invokement  than  upon  any  other  one  circumstance. 
If  this  is  coriMdcrablc.  measures  directed  toward  the  middle 
ear  probably  xt^^ravate  ihe  condition  rather  than  benefit  iL 
Thiv  if  specially  true  of  surgical  measures.  Certain  cases 
come  under  observation  on  account  cf  a  sudden  impuirment 
of  uudilion,  ;ind  examinaiion  may  reveal  strinui  iciicrkrence 
nrjth  the  l<ibyriiuh,  W^-re  these  changes  arc  recent,  meas- 
ures dirccicd  CO  the  middle  car  arc  not  contrail  id  ic^iTrd.  since 
the  di»turbaricc  within  the  labyrinth  m;ty  dc|)cnd  upon  some 
recent  change  in  the  soundconducting  mechanism  which  has 
not  advanced  to  such  an  extent  as  to  render  the  removal  ol 
th(j  cause  jneHectual  in  relieving  the  condition. 

Treatment. —Where  the  symptoms  depend  upon  swelling 
of  the  mucou*  membrane,  measure*  directed  toward  the  rcgu- 
latinii  of  \hf.  h;il>j|s  oi  lifr  e^|]fi:inlly  ;irr  nmong  the  first  indl- 
caiiojis.  Next,  the  condition  of  the  u|>p(.-r  air  passagt-s  should 
be  ihuroij^Jilv  ii]vc?stig.tled  and  Any  nhsTnidive  r;nndition 
corrected.  This  is  paiiicoiariy  true  xvhcrc  functional  exami- 
nation indicates  labynntbinc  inlertcrcncc,  on  account  erf  the 
intimate  rciatiim  between  the  venous  relorn  cvirrcnt  from  the 
labyrinth  and  th,it  from  the  nasal  pass:iges.  if  these  meas- 
ures are  not  successful,  topical  applications  to  the  lining 
mcmbmnc  of  the  middle  ear  are  to  be  instituted.  These 
should  be  nl  mildly  astringent  character  at  first,  the  stren^b 
being  increased  if  necessary-  It  is  inleresiing  in  lliis  connec- 
tion to  remark  that  although  the  mcmbrnna  lympani  may  be 
almost  completely  destroyed,  a  restoration  of  the  lumcD  of 
the  Eustachian  tube  to  its  nonnal  calibre  will  frequently  re- 
lieve the  symptoms.  This  depends,  no  doubt,  upon  the  re- 
moval of  obstruction  to  the  venous  return  current  from  the 
lyrapanum.    Tlic  condition  within  the  Eustachian  tube  either 
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mny  yield  to  simple  inflcitioTi  or  may  dem^^nd  the  use  of  some 
siimulaung  vapors,  and  in  the  more  severe  cases  ii  may  be 
necessary  tu  resijrl  to  the  bougie. 

We  sliDuld  never  lr>sr  sight  of  one  fact,  and  ihai  is  ihe  ex- 
treme susceptibility  of  thc^c  cases  U>  ihe  devciopnienl  of  tme 
o!  the  vegetable  molds.  This  may  keep  up  a  chT^mic  conges- 
turn  of  the  lining  membrane  oi  the  middle  ear  in  spite  of  ihc 
ircnlment  nlready  mentioned,  and  we  should  always  be  ccr- 
tain  that  the  meatus  is  in  a  fairly  aseptic  condition  in  order 
that  this  fact<)r  m:iy  be  cltmin:;iled-  Where  hypertrophic 
changes  are  more  extensive  and  small  aggregations  of  newly> 
formed  tissue  arc  found  in  any  locality,  these  may  be  de- 
stroyed i'i  situ  cither  by  the  potential  caiilcry  or  b\  chemical 
agents,  but  ihcy  arc  seldom  large  enough  to  be  removed  by 
means  of  the  curette  or  snare.  Occa5ion;illy  a  small  crust 
will  develop  in  the  upper  posterior  quadrant,  directly  over 
the  rej;ion  oJ  the  oval  or  round  windows,  preventing  the 
transmission  of  atrial  vibrations  to  the  labyrinthine  lluid. 
Such  an  ubstruclion  may  bt^  removed  bv  the  forceps,  curette 
or  syniigc.  as  seems  indicated  in  the  particular  case-  It 
should  be  remembered  that  the  removal  iif  »uch  a  nias!^  may 
be  followed  by  a  recuncnce  of  the  discharge,  atid  it  is  wise 
to  mention  this  fact  to  the  patient  before  operating. 

Where  the  tenw  margin  of  ft  remnant  of  the  membrana 
tymponi  displaces  the  ossicles  in  any  manner,  the  division 
of  the  foM  by  means  of  the  knife  \%  frequently  followed  by  an 
astonishing  improvement  in  function.  The  section  can  be 
m.ide  under  cocaine  ana'sthesia,  ^i\f\  if  pr«ip(-r  aseptic  precau- 
lions  arc  observed  in  preparing  llie  licld  of  operation,  the  pro. 
cedure  is  followed  by  no  discomfort.  It  is  frequently  neces- 
sary to  repeat  the  section  several  times,  the  parts  reuniting 
after  division.  They  do  not.  howcvcri  unite  throughout  the 
entire  length  of  the  incision,  and  by  repeating  the  pioccdure 
the  tension  is  gradually  relieved.  When  an  obstructing  band 
can  not  be  exactly  located  in  those  cases  where  the  eotirc 
ossicular  chain  remains,  and  other  measures  liave  failed  to 
effect  thr  desired  imprnvemrnt,  il  is  wise  to  n-move  the  le- 
mains  of  the  membiana  tynjpani.  together  with  the  two 
larger  os^iclcs^,  thus  exposing  the  round  window  ond  the 
^K  SU)pe»,  the  latter  ossicle  being  dealt  with  according  to  lUc 
I^V  condition  found  upon  inspection.  This  plan  is  advocated 
[         alter  coniiderabk  practical  experience  in  cases  of  this  char' 
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actcr ;  nrd  nlthou^h  relief  is  somi^tiroeft  obtained  by  dividini^r 
mther  blindly  various  constricting  bands  which  lie  beyond 
the  field  ol  viilon,  hui  are  known  to  be  present  from  the  posi* 
tion  which  ih(^  ossicles  assume,  wc  seldom  obiaiii  MifHicJcnt 
Hmditaanttn  to  be  aaiisf^ictory  cither  lo  the  surgeon  or  to  ihc 
patient,  and  at  length  resort  to  the  more  complete  opera- 
tion already  mentioned,  k  is  wise,  thcrclfire,  to  mjiWc  this 
the  operation  ol  election,  and  Lo  eliminate:  thtiroufihly  all 
interference  witU  tension  in  the  condnciin^j  chain  at  a  tvinglo 
operation. 

Where  the  stapes  is  expo^d.  the  incudi^-suipcdial  articula- 
tion having  been  destroyed,  several  plans  oi  treatment  are 
open  to  u^.  The  >u[n»]csl  h  auto-niobiliratJoii,  by  irscrting 
an  artificial  drum  nicmbrnnc.  such  ns  n  small  disk  of  paper  or 
a  small  pledget  oE  cotton.  This  is  applied  tviih  the  forceps 
or  cotton  holder,  ^t>  as  to  rest  upon  the  head  uf  the  stapcfi,  and. 
by  increasing  Ihe  surface  presented  for  the  reception  of  atrial 
vibrations,  causes  them  to  esert  a  more  powerful  force  upon 
the  siapes.  Decided  impnivement  hss  followed  this  plan  in 
several  cases.  Where  mcini|kulziiion  by  nicnns  of  the  probe 
shows  that  the  stapes  is  ftrmly  fixed,  it  is  well  to  break  up 
these  adhesions  by  manipu]ah<m.  the  knife  being  employed  lo 
divide  the  more  dense  bands  if  necessary.  The  technique  of 
these  oper;Ltion»  will  be  described  in  a  chapter  devoted  to 
the  opemtivc  surgery  of  the  middle  ear. 

Concerning  the  advisability  o(  the  extraction  ol  the  stapes 
good  results  have  been  obtained  in  the^e  residuary  cascfi.  It 
15  a  question  in  my  mind,  however,  whether  we  can  noiobiair 
similar,  or  even  Ijencr,  results  b)  leaving  the  ^Lapes  In  place 
and  mobilising  it  mechanically  ;  lor,  nlthough  I  have  removed 
it  a  number  of  times  with  good  results,  1  have,  in  muf^  pre- 
senting similar  symptoms  And  responding  in  the  same  manner 
to  lunciionnl  tcsts»  seen  no  improvement  whatever  follow  the 
operation.  If  the  entire  stapes  can  be  removed,  it  can  ccr- 
tatnly  be  mobilized,  and  the  fool  plate  probably  transmits  the 
sonorous  waves  lo  the  labyrinth  more  perfectly  than  does  the 
cicatricial  membrane  which  is  formed  after  ita  remov-tl. 
Wlieie  osNifiuution  at  ihe  stapedio- vestibular  nrlicniation  has 
taken  place,  the  removal  of  the  part  piecemeal  may  be  at- 
tempted. This  procedure  is  effected  cither  by  rnean^  of  a 
ahnrp  spoon  or  by  a  small  burr,  which  wears  away  the  thin, 
bony  lamella  separating  the  labyrinth  from  the  tympanum. 


TREATMENT. 

The  burr  should  be  conical  in  shape  and  so  guarded  as  W 
prevent  its  culcring  the  lub^rintli  iiiort!  ihaii  a  milliiiieireH 
when  ihe  ioot  pbic  is  perforated. 

Adhesions  about  the  round  window  can  scltiom  be  seen, 
but  their  presence  may  be  suspected  when  the  niche  ol  the 
leneiiCra  rotunda  is  surrounded  by  hypcrtrophied  mucous 
mt-mbrane.  Stellate  incision,  by  means  of  an  angular  knile 
in&nic't]  into  ilic  nichir.  will  relieve  tension  here,  ;ind  is  fre- 
quently followed  by  improvement  in  connrciioti  with  opera- 
live  procedures  about  the  oval  window.  Concernirg  any 
aggravation  ot  symptoms  which  snrgicnl  mCiisurcs  may  in- 
duce, I  can  only  nay  that  their  occurrence  is  very  rare,  if  wc 
bear  in  mind  the  rule  that  when  serious  labyrinlhinc  disturb- 
ance H  present  operative  measures  arc  contniiniltcated. 

Where  the  labyrinth  is  involved  the  internal  ndministra- 
lion  of  pilocarpine  often  relieves  the  tension  and  is  followed 
by  an  iinielioration  of  the  symptoms-  Ailcr  this  has  occurred, 
if  functional  examination  indicates  that  the  tympanic  lesion  js 
a  competent  cause  of  the  interference  with  function,  opera* 
tivc  measures  now  become  proper,  Where  the  residual  con- 
dition i*  present  in  but  one  car.  the  effect  upon  the  organ  of 
the  opposite  side  is  always  to  be  b*)rne  in  mind.  If  the  oppo- 
site ear  becomes  aficctcd,  the  changjcs  hrst  met  with  are  usu- 
ally labyrinthine  in  character. and  operative  measures  may  be 
indicated  for  ihcprescrvalifm  of  the  siound  or^aii,ailhijugh  the 
€2r  opcraTed  upon  may  be  beyond  rrlirf.  fi  is  >inmetimes 
filaleil  ihal  inlerfeiencr  in  llitsr  rcsiduar>  cases  may  be  fol- 
lowed  by  a  rectirixnce  of  the  discharge,  hut  it  ha*  never  been 
ttiy  experience  to  witness  this,  v\  discharge  from  an  car 
which  15  the  seat  of  u  re?.idunl  process  can  depend  only  upon 
the  presence  of  some  foreign  tx>dy;  and  no  operative  meas- 
ures, if  properly  carried  out,  would  lead  to  the  devdopment 
of  ihi«  condition— that  h.  lo  the  development  of  bony  ne- 
crosis. 
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CHAPTER   XXIV. 

THE   ANATOMY   OF  THE   MASTOID    PROCESS. 

In  consulenng  rhe  ntiatnmy  of  tht*  e;ir  a  d^flailcrcl  descrip- 
tion <*f  rhe  niastoitl  jirocess  was  nnt  given,  it  seeming  wiser 
to  incurpnrair  tht  necessary  iJclails  In  llir  section  ou  Disease** 
of  ihc  Miistoid-  Tilt  mastoid  porlion  of  the  temporal  bone 
is  an  irregular  conical  mass  of  osseous  tissue  located  behind 
the  external  auditory  meatus  and  projecting  (or  a  varying 
distance  below  Ihe  level  of  its  floor.  Its  lower  extremity, 
forming  the  apex  of  the  cone,  is  covered  by  the  aponeuro&ts 

of  the  si er no- mastoid 
iritLKcle.  This  muscle 
is  attached  not  only  fo 
the  tip  of  ihe  prficcss 
but  also  for  a  consider- 
able distance  ^loojf  ils 
internal  aspecL  Abo^^ 
the  insertion  of  the 
muficle  upon  the  inter- 
nal stJrface  of  the  inav 
toid  is  a  deejj  furrow, 
the  digastric  p;roGve, 
which  lodges  the  oc- 
ciptial  artery  and  lurniahcs  atlacbmcot  for  the  posterior  head 
of  the  digastric  muscle.  This  bony  mans  may  be  pnenmaiic. 
diploic,  (ir  iclenjfic  in  structure.  In  the  pncumaiic  mastoid 
(Fig.  \\6)  (here  arc  numerous  airspaces  throug^houi  the  entire 
mass;  these  are  iin-yularlv  di*itriliulcd.  in  some  cast"^  ^"'"^5 
almost  immediately  below  the  cortex,  while  !u  other  instances 
they  arc  situated  at  considerable  depth  below  the  outer  sur- 
face of  the  bone  and  are  specially  numerous  upon  its  anterior 
aspect ;  thij;  anterior  wall  of  the  mastoid  forms  the  posterior 


fthctiri  thcirUtivc  |>ch'i(ion  i^ribc  Iy[D[>ank  vault 
and  mj^li^tit  anLrun>  Lw  each  iilhci  liiid  lu  Lbc 
Ulnc-raniaL  surface,     i,Adlhar'k  kpccimch,^ 
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Fia-   117.— Diploic  nuatciiJ. 


wall  of  the  external  audiioTy  aniiil,  and  when  Ihc  cells  are 
well  developed  in  this  region  ttic  carlicsl  evidences  of  their 
involvement  in  an  inflammatory  process  nppecirs  here.  One 
pncumaticspace  inconstant,  and  that  is  thcantmnu  This  cav- 
ity is  irregularly  pyramidal  in  shapt-,  communicates  with  the 
tympanic  vault  by  a  narrow  passajje,  ami  varies  considerably 
in  size  in  different  individuals.  At  birth  the  auirum  is  the 
only  space  developed,  the  otliers  being  formed  subsec^iienlly_ 
We  oot  iiifrcqiicnlly  find  a  second  cell  of  conside^rable  siie 
located  at  ihe  very  tip 
of  the  process :  the  out- 
er  bony  wall  ol  this 
space  is  often  very  thin 
— a  fact  which  is  of  con- 
siderable  clinical  im- 
|)or1ani;e. 

In  the  dijjlolc  nia^ 
tuid  the  aninim  alone 
is  present,  the  remain* 
ini:  po'iion  consistinj^ 
of  dii>lcilc  tissue,  similar  to  that  found  in  the  other  cranial 
bones  (Fi(j,  117). 

Where  the  mastoid  !a  sclerotic  the  eniirc  process  consists 
of  a  dente  ehurnaled  maKH  of  osHeoti^  tissue:  ]t«  ^IrucUire  1% 
uniform  rhronghoiitj  presenting  not  even  the  slightest  vrsligr 
of  a  pnetimaiic  space,  with  llie  exception  of  ihc  --intium,  and 
even  (his  may  be  ol  small  sire. 

Various  combinations  of  these  three  forms  may  he  met 
with  in  individual  cases ;  thus  a  sclerotic  process  may  have 
projjressed  to  a  certain  point  and  ceased  spontaneously',  in 
which  event  the  Trabeculae  will  be  firmer  than  normal  and 
the  pneumatic  spacer  of  small  si-rr-;  or  but  one  or  Xwn  air 
cell*  imiy  rxisi,  llie  (efnaininj;  |>ortion  being  diploic  in  sLruc* 
lure, 

Owinp  to  the  invariable  presence  of  the  mastoid  antrum, 
its  lf>cation  is  a  matter  of  im|iortancc.  It  is  best  located  by 
bearirg  in  mind  it-^  relation  to  the  superior  and  posterior  walls 
of  the  external  atiditory  meatus-  It  two  lines  be  drawn — one 
borUoniaL  tanf^eni  to  the  superior  wall  of  the  external  audi- 
tory camil,  ihe  seLond  vertical  and  tan^fcnL  (o  its  p^raierior 
wail — the  point  of  (hrir  intersection  will  be  the  apex  of  a  iri- 
angle  the  base  ol  which  will  be  formed  by  that  portion  of  the 
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dt  Muroiil  inrrum ;  i;  TrmponLc  cAvlt>  :  g. 
cf  UtstfUmcQL   from   sarfacc  of  ou^lotd  |o 


curvilinear  outline  of  the  meatus  included  between  tlie  points 
ol  Ungeiicy  ol  these  lines.     This  triangle  lies  immediately 

over  the  antrum  and  an 
arTitid;il  <>|)^)iing  wkliiii 
this  space  wiU  enter  the 
cavity. 

Another  cell  which 
is  fairly  constant  is  that 
brf^e  pneumatic  space 
located  at  the  lip  of  the 
apophysis.  The  outer 
bony  urall  of  this  cavity 
on  the  digatstric  surface 
of  the  mastoid  is  often 
no  thicker  than  parch- 
ment, lind  where  the  nms- 
loid  is  the  sea:  of  an  in- 
flammatory process  at- 
tended by  the  formation 
of  pus.  the  involvement  of  this  lar^ge  space  may  be  first  evi- 
denced by  the  |irCvSeiiur  nf  iliHuse  tumefaction  near  the  ma^cid 
origin  of  the  5tc mo-mas toid  muscle,  cither  on  the  cxicmal  sur- 
face or  more  usually  in  the  digfisiric  fossa,  in  which  case  the 
tumefaction  lies  immediately  beneath  the  body  ol  the  muscle. 

The  relation  which  the  mas- 
loid  bears  to  the  intr:icranial 
contents  Is  of  importance  in  the 
performance  of  surgical  opera- 
tions in  this  region.  The  lo* 
pographical  relations  between 
the  mastoid  and  the  tynip.mum 
and  cranial  loasEC  arc  best  con- 
sidered together,  since  operative 
procedures  upon  the  m.astoid 
process  are  usually  demanded 
because  of  some  abnormal  con- 
dition within  thp  tympanum, 
and  this  cavity  is  always  entered 
at  the  lime  of  operation.  The 
roof  of  the  tympanum  is  formed  by  the  petro-s^iuamous  suture 
and  supports  the  tcmporo-sphcnoidal  lobe  of  the  cerebrum. 
The  vault  of  the  tympanum  and  mastoid  antrum*  then,  are  in 


Fia  Lt?.^^  MiMnid  tulTiUQ ;  r. 
Groove  for  Intcrtl  sinm  ,  g.  !*(»■ 
tCTiot  Willi  ufnUrni,!  C4tiii1 ;  ti.\ir\ 
I'mh  of  inilrumvnt  from  imrfnes  ol 
maiioi'l  Tn  Khimcn,     I'I'nIitnr,) 
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TtlMIon  above  to  the  middle  cranial  (ossa  ;  hence  any  product 
of  Inflammation  passing  through  the  roof  of  the  tympanum 
rntrrs  tbfs  portion  o\  thr  cranial  cavity,  after  which  it&  coii- 
vpyaiK'e  ;^lcing  the  sujitrior  ^surface  of  iht  petrous  portion  of 
ihc  tctnporal  bone  to  the  region  of  the  medulla  is  exceedingly 
simple.  As  the  mastoid  ontrum  is  but  an  extension  backward 
of  the  vault  of  the  tympanum,  its  intracranial  rebtton?;  are 
the  same  as  arc  those  of  the  tympanic  vault.  The  mastoid 
cells  are  also  in  relation  with  the  meninges  of  the  pOEtcrior 
cerebral  and  the  cerebellar  fosSEe.  In  cases  of  incracranlal 
invoivemenl  complicating  mastoid  inflammalion,  I.he  process 
is  usually  coiilrned  to  meninges  covering  the  posterior  cere- 
bral lube  or  the  ccrcbcUum.  When  extcniiion  lakes  place 
through  the  ruof  ol  the  tympanum  the  contents  oi  the  middle 
cranial  fossa  is  usually  involved. 

The  internal  surf:iceof  the  mastoid  process  presentsa  deep 
groove  for  the  lt)dgment  of  the  lateral  sinus.  The  distance 
which  this  vessel  may  extend  into  the  mastoid  varies  in  indi- 
vidual case*;  uvuallv  it  He*  be- 
hind  (he  anrruTii,  and  in  snmc 
iiiMances  the  bend  ol  the  sinus 
is  so  sharp  that  the  acuie  angle 
extends  forward  so  as  to  lie  but 
a  short  diAlancc  behind  the  pos< 
lerif^r  wall  of  the  external  audi- 
tory meatus>  and  may  be  so  near 
the  surface  of  the  process  as  to 
cover  the  antrum  (xee  Fig.  i^o), 
It  is  evident  that  with  the  sinus 
in  tills  pii^iition  an  artificial  open- 
ing into  the  antrum  could  not 
be  made  at  the  site  ol  election 
forenterinij  thiscaviiv  wiihnui 
exposing  or  wound  inj;  this  larjijc 

venous  channel  I  u  Pig,  1 1 8  the  parts  are  so  pl;iced  that  the 
sinus  E»  hi  no  danger,  while  in  Fig.  119  it  could  be  avoided 
with  can*. 

vVn  examination  of  numerous  specimens  has  been  made 
by  both  K<irner*  and  Randall  +  for  the  purpose  of  dctermin- 


/,  Tympanic  cavil^r :  n, 
Flnornf  fil«rMl  niraiut;  i.  looate 
for  lnttTil  *Sims :  h'.  ti/,  Vath  cif  in- 
mrmucnl  f[uiii  luifjiiic  of  [iia^hiii]  m 
■nlrum.  In  diintatrihe  »)iklb  htriiid 
be  wntindtd  In  (b«  DpcraiJoiL  (Pi^ 
iJtKr.) 


•  An*-  «f  cnoX.  "J.  Bvlfl.  p.  jra 

f  Tnni.  of  ihv  Am*i.  Otol.  Soculy.  iSgr  p.  135. 
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Ing  whether  the  location  of  the  ^^iiuis  ciiuld  be  p^siifvely  de- 
cided by  cxfcroal  measurement*  uf  iht'  sknll.  These  re- 
searches prove  conclusively  thai  external  measurements  arc 
useless  in  deiermimng  the  ailc  of  the  Mnuit.  Thi^  venous 
channel,  then,  bears  an  imporlarU  relation  to  the  mastoid  pro- 
cess, and  Its  vsri^ble  situation  must  always  be  borne  in  mind 
in  operative  procedures.  When,  for  anv  reason.  It  seems  de- 
sirable u.i  exp<ise  the  sinu*  during  an  uperatinn,  il  c:in  be  done 
by  extending  thr  np<!ning  in  thr  bone  backward,  care  being 
taken  To  aviiui  the  removal  of  any  bone  hcyund  ihc  occlpiu^ 
temporal  suture.  The  groove  lodging  the  knee  of  the  sinus 
is  located  in  the  mastoid  process^  and  an  extension  of  the  open* 
ingtothc  point  of  junction  bet  weeiithe  occipital  and  temporal 
bones  affords  abundant  sipace  for  examination  ot  the  ^nus  ai 
well  as  of  the  condition  of  the  posterior  cranial  fogsa  both 
above  and  below  the  tentorium.  This  statement  re^rdinjK 
the  evlcnsivt^  removal  of  bone  in  exptj&iiig  the  sinus  may 
seem  unnecessary,  but  where  the  paiient  is  anxmic  the  «• 
posed  sinus  may  be  nearly  empty  and  its  walls  may  be  of  the 
same  color  as  the  contiguous  meningeal  surface,  rendering  its 
recognition  difficult. 

From  the  presence  of  this  vessel  it  is  advisnbie  ir  all  oper 
aiions  upon  the  mastoid  first  to  remove  the  cortex  as  close  to 
the  posterior  wall  of  the  canal  as  poBSible.  After  the  cell* 
are  entered  and  the  topography  of  the  particidar  process  is 
ascertained,  ihc  opening  may  then  be  enlarged  as  much  as  Is 
ncces!^ary,  but  the  cavity  should  always  be  entered  as  dosie 
to  this  line  as  possible. 

In  the  majority  of  cases  the  middle  cranial  fossa  lies  at  a 
considerably  higher  level  than  the  horizontal  plane  passing 
through  the  superior  wall  of  the  bony  meatus.  The  locatioD 
of  the  f^oor  of  this  spjtce  is  commonly  above  the  plane  pass- 
ing through  the  temporal  ridge,  this  last  term  being  applied 
to  the  prolongation  of  the  roof  of  the  aygoma  backward 
over  the  enU;mce  of  the  external  auditory  canal.  The  i<?m- 
poral  ridge  was  for  a  time  considered  the  upper  limit  of 
safety  in  opcninsj  the  mastoid  process.  Occasionally,  how- 
ever, we  meet  with  cases  in  which  the  squamoun  portion  of 
the  temporal  bone,  instead  of  lying  almost  vertical,  is  consid- 
erably inclined,  forming;  an  acute  angle  with  the  horizontal 
plane.  When  this  occurs  the  temporal  ridge  overhangs  the 
entrance  to  the  meatus  (Fig.  izi).     Unless  care  1%  exercised. 
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the  superior  margin  of  the  canal  will  nut  be  correctly  located, 
the  promineni  ridge  being  miBiaken  lor  it.     Ii  will  easily  be 
iliat  i(  iht  chisel  is  now  applied  over  what  BCcm&  lo  be 
'the   area    ordinarily 
selected     (or     ;K:r(o. 
rating  the  cortex,  the 
Opening  will  be  situ- 
ated above  the  mas- 
toid  :intrum,  and  the 
middle  cr:mial  fossa 
will  be  entered.  Care 
yhoiitd      be      taken, 
therefore,  to   rccog- 
nijEC     this    anomaly, 

»«nd  io  be  certain 
that  the  superior 
m^irpn  of  the  canal 
iK  really  exposed  bc^ 
lore  (he  bone  is  per- 
forated. In  yming 
children  rhi^t  priinii' 
ncncc  of  the  tem- 
poral ridge  is  a  usual 
condition*  owing  to 
the  exceedingly  obli<^^e  angle  between  the  squama  and  the 

(auditory  plate  (Fi^t.  6  and  122)- 
tn  the  infant  at  birth  the  m^i&loid  it,  but  poorly  developed, 
consisiino;  usually  of  but  a  single  cell — the  antrum,  It  must 
be  rcniL-mhered,  htiwevcr,  that  there  i*  ;i  very  lar^e  pneumatie 
fipacc  in  imnirdiale  relation  to  The  tympanic  cavity.  a»  the 
vault  of  the  tympanum  in  the  child  is  nearly  as  large  as  in 
the  adult,  the  ossicles  increasing  but  little  in  size  from  the 
period  of  birth  to  adult  life.  This,  no  doubt,  explains  the 
cause  of  the  pronounced  symptoms  lound  in  even  the  simpler 

»JnflamrnatIon£  of  the  middle  ear  in  inf;tncy  and  early  child 
hood  Th<'  inner  table  of  the  cranium  is  excessively  thin, 
and  frequently  tncompleie  in  places  alon)^  9omo  of  the  sutural 
lincsi-  Thi?  v:dseuhir  supply  i>f  the  lining  membrane  nf  ihfn 
pneumatic  space,  made  up  of  the  vault  of  the  tympanum 
and  of  the  mastoid  antrum,  is  very  free  and  in  close  anasto- 
motic relation  with  the  intracranial  venous  Hinufte*t.  For  this 
reason  symptoms  ol  mening^'al  irritati'^n  are  frequently  ob- 


Fia,  TSI, — Attuh  icnipuml  bone  in  wlncb  Ebc  tcm- 
[Atithor't  ^p^cimcfi,) 


pfm)  tidgK  ov«rUft[i|;i  (he  fi)tnia«  Id  Ih*  caoal, 
(At 
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served,  even  in  i  mild  attack  of  otitis  medb  in  infancj. 
Again,  a  fatal  termination  is  probably  more  common  than  we 
are  aware,  due  to  an  early  thrombosis  of  the  venous  sinuses, 
or  to  sei>tic  menirigilis.  These  may  occur  even  before  dis- 
charge appears  in  the  external  auditory  meatus,  and  perhaps 
without  special  aitcniion  having  been  called  lo  the  car,  unless 
the  physici;ui  i*  awiirr  itl  the  fact  that  one  o(  ihc  mom  fre- 
rjueni  causes  of  high  temperature  in  young  infants  is  a  middle*, 
ear  inflammation.     A  reference  to  F't^.  122,  which  i^  a  draur- 

ing  of  a  specimen  in  the  po5»e&- 
sion  of  the  author,  shows  hoir 
capacious  this  pneumatic  space 
may  be  at  birth. 

The  depth  at  which  the  ma*. 
toid  anirum  lic^  varies  in  dJfTer- 
etii  cases,  ft  is  ^Joni  enlcred 
at  a  dcpih  of  less  than  half  an 
inch,  and  may  lie  seven  dgliths 
of  ao  inch  below  the  exieroal 
surface.  The  only  structure  oC 
importance  lying  within  the  mas- 
toid process  itseir  is  the  facial 
nerve,  which  passes  out  through 
the  stylomastoid  foramen.  The 
nerve  crosses  the  upper  portion 
of  the  tympanic  cavity  in  the 
aqu^ductus  Failopii.  <iad  leaves 
the  cavity  through  an  opentn|f 
in  the  posterior  wall.  In  ihc  mastoid  il5  course  is  downward. 
outward,  atid  slightly  baclcw.nrd,  crossing;  the  line  of  the  pos- 
terior canal  wall  at  the  junction  of  the  lower  and  middle 
third.  Since  it  Is  deeply  placed  and  the  bony  wall  covering 
it  Is  so  dcn!4e,  il  i\  sridom  wounded,  and  Ji  linle  nire  will 
enable  Ihc  operator  to  avoid  it.  Ininirdiatcly  above  the 
aquxductus  Fallopil  wc  find  the  hoHfCinial  semicircular canaU 
This  structure  can  be  injured  only  by  continuing  the  arcilicul 
opening  beyond  the  level  ol  the  internal  wall  of  the  tym- 
panum, an  accident  which  need  not  occur  if  ordinary  care  is 
CJcercIsed-  The  B:ime  may  be  ^lid  of  wounding  the  facial 
nerve  in  its  passage  through  the  aqueduct 


WiG^  laa,— The  tyBt|>i;iic  vjiiiU  and 
mAiEoid  jFiirum  At  t>iiih.  ii.  1^ 
tttaoi  iMitaX  jciurilcil  frum  >ui- 
facB    cf  sijuamu.       At    ia    inn<ir 

panj    inclo*(Vl    i\y  the  iympi>ric 
ring.     Above  ihc  riao  thr  maJ- 

lAuibor'*  tpeciiEea,  DAturAl  iJc«0 


CHAPTER   XXV. 

lOTUMMATION  OF  THE  MASTOID  PROCESS. 

jCtiology. — The  tmosL  coiiimun  cju?^c  uf  an  acute  tnflam- 
mation  in  iUh  region  is  an  c^ten^ion  of  a  similar  [imcc^^  fiTjni 
llic  middle  car.  The  primary  IcsUni  may  be  diiicr  ;icutr  ur 
chronic  in  character,  although  il  is  probable  that  a  simple 
catarrhal  inflamtraiioTi  does  not  involve  the  mastoid  process 
by  cxlensioii.  In  cases  where  the  mastoid  is  involved,  tiiiring 
the  course  of  what  hits  scemt^d  lo  be  a  c;<l.trrhal  inflammation, 
it  is  believed  ihat  the  process  within  ihc  middle  car  has  al- 
ready ciiangc-d  id  cbaractt-r  and  ihai  the  involvi-rnent  of  ihe 
masUiid  has  occurred  al  a  very  early  stiigf^  on  account  o(  ilic 
micn&ity  of  the  process,  which  ha5  attacked  not  only  llie  mid- 
dle ear,  but  the  commiinicating  pneumatic  chamber  sxs  well. 

Primary  mastoiditis,  although  uncommon,  is  occasionally 
seen,  and  mav  follow  an  exposure  to  cold  or  a  traumatism,  or 
may  be  a  m  anil  est  at  ion  oE  a  tubercular  or  specific  dii'thc^s- 
This  last  condition  is  probably  the  most  common  cause  of  a 
pHmary  mastoid  inflammation,  a  gummatous  deposit  occur- 
ring and  sniisrqnenlly  hrraking  ddwii  in  ihc  char^ctcrisiic 
maitncr.  [nflammarnry  cnnditinns  withiTi  the  meatus  mEiy  also 
extend  to  the  mastoid  by  contij^uily,  A  simple  circumscribed 
tnflamination  may  produce  thi^  result, especially  when  located 
opon  the  posterior  wall  ol  the  canal,  Diflufic  external  otitift 
may  cauiie  a  similar  condiuon.  Chronic  suppurative  inflam- 
mation of  tht-  middle  ear  i%  the  mofii  common  cau^  of  an 
acute  mastoiditis-  It  seems  curious  that,  from  the  intimate 
relation  whfch  exKls  beiween  the  masttiid  cells  and  the  tym. 
|>tnuni>  the  latter  cavity  may  \tr  thr  ^rnt  nf  a  purnlrnt  in- 
flainmatioa  tor  ycar&  without  producinj^  a  &imiUi  condiiiun 
within  the  maMOid.  From  some  slieht  canitc.  frequently  so 
trivial  in  character  n*  lo  be  unrecognised,  infection  in  this 
reifion  occurs,  terminating  in  extensive  destruction  of  th« 
osseuun  tissue. 


450 


INFLAMMATION   OF  THE   MASTOEIJ   PROCESS- 


Pathology.— A  chrome  puruknt  olilis  media  causes  cer- 
tain changes  wiihitt  the  niabtoid.  attended  by  a  ihickeiiing  of 
the  membnuK:  lining  the  ceWi^  und  an  iiicr<;a»e  id  the  vascu- 
brity.  These  ch.ingcs,  coniitiuirjpj,  lead  to  a  dcpoMt  ol  new 
osseous  tissue,  whkh.  in  the  mosi  marked  cases,  corvcrts  the 
entire  jjtcn:ess  into  a  mas*  uf  i;iim[i;icl  hutic  of  Iviir^Iike  con- 
sistence ami  obh'tcrates  the  cells  cnmplcreiy- 

Again,  iii^tca<l  of  a  hypcrirophic  change,  a  local  necrosis 
mav  result.  II  this  affects  a  large  area,  a  scqLiestriim  is  formed, 
which  is  cither  exfoliated  spontaneously  or  demands  operative 
measures  for  ils  reroovah  If  the  destruction  takes  place  over 
hut  a  limited  area,  the  disintegrated  tissue  is  discharged  as 
pn* ;  when  moderate  in  amount  and  a  free  exit  is  afforded 
througli  ihe  exicnial  aiidilory  canal,  the  copious  discharge 
from  the  cari;j]  may  be  the  stilc  evidence  of  the  involvement 
of  the  mastoid  cellsn  If,  however,  drainage  is  not  free,  symp* 
loms  of  pus  retention  arc  manifested, 

The  presence  of  tnlcctious  material  within  the  bony  cavity 
may  produce  several  results  ;  the  simplest,  already  mentioned, 
is  a  copious  otorrhcea.  11  drainage  through  the  canal  is  im- 
peded, the  fluid  must  find  exit,  and  evacuates  itself  spontane- 
ously where  the  k-a^t  rt^sistantr  is  nffrrcd.     This  may  be — 

I,  Through  ilic  e%lernal  Jiiastuid  cortex,  either  behind  the 
car  or  in  the  extcinal  meatus, 

2^  Through  the  corlcx  in  ihc  digastric  fossa. 

5.  Through  the  roof  of  the  antrum,  or  of  the  tympanic 
vault,  into  the  middle  cranial  fossa. 

4-  Into  the  posterior  cranial  lossa,  usually  by  rupture  into 
the  groove  lodging  the  lateral  sinus. 

When  rhc  cranial  cavity  is  inv;ided  we  have  an  inHamma- 
lion  i)f  thr  mrnmges,  which  njay  be  diffuse  or  circumscribed. 
In  the  former  condition  a  jtuniknt  leptnmeningilis  results, 
while  in  the  latter  an  epidural  abscess  is  formed.  The  pro- 
duclion  o1  an  epidural  abscess  seems  to  be  an  cflort  on  the 
part  oi  Nature  to  limit  the  inflammation  to  a  ctrcumscribed 
area,  tlie  infectious  material  being  walled  in  ot\  all  sides  by 
adhefti(jnt  between  the  dnra  nnd  the  adjacent  o&seous  walls. 
Internal  rupture  is  not  the  only  manner  In  whfch  the  conientsi 
of  the  cranial  c^ivily  ntav  he  Itivailed  ;  the  free  anastomotic 
between  the  blood  vessels  of  the  dura  ?tnd  the  pericranium 
may  furnish  the  avenue  through  which  the  infectious  material 
ma}'  pass  to  Ihc  intracranial  contents,     in  this  manner  wc 
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Lice*   ij|ion   the  external  surface  of   / 
Mipposod  th;il  all  serious  dHiigcr  / 
icninul  npnttnis  is  at  an  cn<).  al- 


have,  in  a<]d}tioii  In  the  two  condUums  alroady  meii> 
lionctJ,  A  lIuDmljosis  ul  tiic  l^itcnil  ^inus,  or  iiu  absctss  within 
the  brain  substance.  Unfortunately  for  the  patient,  thc*ic 
lesions,  instead  ol  being  sin^'Ie.  frequently  occur  togcllicr; 
thus  a  &inu£  Ihromhosis  without  consider^ible  meningitis  is 
rare,  while  a  brnin  abscess  is  a  not  infreqLent  accompanimcnl 
of  thrombosis  of  ihe  sinus. 

Whtre  rupture  takes  pi; 
the  tBiLstcId^  k  is  cvntmnnly 
of  iuvolvcinciit  iii  the  iijira 

ihimgh  the  abscc^^  muy  not  be  immcdi.itcly  evacuated  by  in- 
cision of  the  overlying  solt  parts.  This  is  an  error,  particu* 
brly  in  the  case  of  children.  Here  ihe  »utura1  lines  between 
the  various  portions  ul  the  temponil  bone  are  not  completely 
ossitied,  and  wtien  the  external  surface  of  the  tctrporal  bone 
is  bathed  in  pjs.  infection,  eiihei  through  the  ^utural  line*  ori 
ihnnigh  the  ^ul]sUince  of  ihe  squama  jiself,  h  hy  nci  inr:in^ 
impossiblcH 

I  have  reported  one  case  of  fbis  character  fn  a  child  and 
one  in  an  iidiilt.*  while  several  other  instances  may  be  found 
in  otoLogical  tiicraturc.  In  children  the  presence  ot  pus  be- 
neath the  integumc^rl  in  the  post^aural  region  does  not  o(  ne- 
cessity indicate  a  perforation  through  the  cortex,  in  these 
youn^;  subjects  a  collection  of  fluid  within  the  tympanic  vault 
(rcquentlv  makes  its  way  ah>n^  the  superior  wall  nt  the  c:inal, 
gaining  rxii  fmm  the  cavity  thruugh  the  Rivinian  NCgmrnt 
by  disMTCtii;^  the  solt  parts  away  from  the  bone  in  this  loca- 
linn.  In  very  young  infanta  this  is  by  no  means  uncommon, 
while  in  children  over  ten  yean*  ot  age  it  is  occasionally  met 
with.  Perforation  of  the  cortex  on  the  anterior  siirface — that  ^ 
te,  thnjugh  the  po%ierior  wall  of  the  bonv  meatus— may  ocea-  i 
sionally  occur-  Spontaneous  evacuation  here  ft  probably  due  . 
xa  the  fact  that  in  the  particulnr  case  the  external  cortex  is 
thicker,  while  alonjir  ihe  po^iterior  aspect  of  ihc  canal  the 
pneumatic  cavities  are  well  dcvelnjird  and  thin-walled.  Where 
sequestra  arc  (ormcd  the  process  docs  not  differ,  except  that 
in  addition  to  the  fluid  collection  wc  have  a  foreign  body 
whoso  nclion  13^  to  aggravate  the  changes  already  de^nbed. 
The  same  remark  applies  to  the  development  ol  a  cholestea- 
toiuatout  cna»  within  the  maatoid  cells.    These  eptlhelial  coU 


•  An:biv«»  of  Ololojo,  vol .  iiJi  !»•  9^3. 
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lections  are  ralher  prone  to  excite  a  hypcr[jlasltc  itillanima- 
lioD,  lerminalin^  in  sclerosis  with  obHt.uratiiin  ot  ihe  irabeculso 
between  the  cells-  It  U  only  when  the  ma^s  attains  consider- 
able si;fe  that  acute  inflammatory  change*  are  set  up,  produc- 
ing 3  iT^iji  oi  sympioms  charact eristic  of  an  acute  pn.ice^s  in 
this  region. 

Tht;  chtilrsIe^Lumatous  depnstt  in;iy  af  tain  such  a  siic  as  to 
cause  absorption  oi  the  posterior  wall  oJ  the  canal,  con ^'erting 
the  mastoid,  antrum,  ty["p^"Liro,  and  bony  meatus  into  a  single 
c:ivity.  Al  the  same  time  I  lie  cortex  ol  the  mastoid  is  often 
sclerosed^ 

Symptomatology.^The  prominent  symptom  met  with  is 
tnlensc  jiain  over  the  mastciid  portion  of  rhe  tempi»r;il  bone. 
The  pain  is  parlictilarly  stvcrc  ,il  night,  preventing  sleep.  It 
i*  iif  duU  tharacrcr.  dccp-scatcd  and  constant,  Fc^llowing  a 
painful  inHammatlon  within  the  tympanum,  a  chanj^c  in  the 
character  and  loc^tiijn  ol  Ihc  pnin  complflined  of  by  the  pa< 
ticnt  13  a  valuable  symptom.  The  degree  ol  constitiiiionoL 
disturbance  presented  Is  often  entirely  out  of  proportion  lo 
the  Icjcal  ehangei;-  The  patient  may  he  well  ni^urivhed,  ihe 
-  lemprratiirr  normal,  and  the  pnisc  but  slightly  rtccclemted, 
while  at  the  same  tiuic  extensive  dcstruciinn  is  taking  place. 
Whcrc  the  disease  complicates  ati  acute  jjroce^s  within  ihc 
middle  car,  or  is  primary  in  character,  the  tcnipcraiurc  ia 
usually  elevated,  varying  Irom  99.5"  to  101. 5^  but  seldom 
higher  than  this.  An  extension  oi  the  pain  to  the  temporal 
region  is  rsLrcly  complained  of,  its  location  beinij  limited  to  the 
mastoid  process.  Where  ihc  cf?lls  are  well  developed  at  the 
apeiE.  con'sidenible  dilTiculty  may  be  expeiHenced  in  moving  the 
hciid  Irom  side  to  side.  In  children  this  symptom  should  aU 
ways  be  carefully  investigated.  all.honK'*  "*'  p^^in  may  be  com- 
plained  of  in  the  region  oi  the  ear.  Tenderness  upfm  deep 
pressure  is  probably  the  most  characteristic  sign  ot  the  in- 
volvement of  the  o&scous  structures,  This  varies  considerably 
in  location.  It  is  usually  most  marked  directly  over  the  an- 
trum and  clo^e  to  the  pi>^teritir  margin  of  the  canal.  Occa- 
sionally the  mosT  tender  point  will  be  found  at  the  lip  of  the 
a|iO[ihYsiN,  Where  a  previous  aural  discharge  has  been  prrs- 
(i  ent,  the  access  ol  the  symptoms  referable  to  the  mastoid  is 
U  frequently  accompanied  by  a  cessation  of  discharge  from  the 
'  canal  or  by  a  diminulion  in  the  amount  In  roua^  children 
I  who  are  unrible  to  locate  exactly  the  seat  of  pain,  restlessness 
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at  nighi  shnuld  always  excite  suspicion  if  it  loUowa  ihc  cessa-  / 
tion  oi  a  profuse  uur;il  discliarj^e^  Tuntclaclion  behind  the 
auricle  is  not  common,  except  in  earlj-  life.  CEdema  of  the 
overlying  soft  parts  is  more  charactcn'siic  of  an  inflammation 
WLlliiti  the  canjil  than  of  involvcmcnl  of  the  nia&loid  proct-ss. 
Flucliiatifin,  it  need  hardly  be  said,  indicates  spontan^^ous 
cvaciialion  of  the  pundcin  contents. 

If  the  intracranial  .structures  arc  involvedi  the  symptoms 
manifested  depend  upon  the  particular  region  attacked.  If 
one  of  the  large  venous  dnuscs  becomes  the  seat  of  an  tnfec- 
lious  ihrombiis,  the  temperature  changet^  are  the  most  charac- 
lerisiic  evidence  of  the  condition.  They  consist  in  the  sud- 
den elevation  ol  ihe  temperature,  the  ihcrmometLT  fre(]uently 
registering  [04** or  105°,  Thin  clcvatKin  persist*  but  fnr  a  few 
hours,  and  la  followed  by  a  spontaneous  fall  to  the  normal 
standard  or  even  lower  than  this.  These  iutcrmiitcnt  eleva- 
tions may  occur  several  times  during  the  day,  and  may  be  of 
«uch  short  duration  as  to  be  unrecognized  unless  the  tempera- 
ture IS  taken  frequently.  Following  the  access  of  the  fever 
there  h  profuse  perspiration,  and  a»  the  condition  advances, 
well-marked  ^^ymptdmsof  general  f^epsis  appear.  The  patient 
bccomcA  very  weak.  The  skin  is  of  a  dull  ashy  hue,  the 
puLsc  feeble,  and  the  mental  condiliim  dull,  all  of  AJiJch  are 
indicaiive  of  profound  systemic  infection.  H  emboli  arc  de- 
veloped, ihcir  lodgment  in  the  various  viscera  is  followed  by 
characierislic  symptoms.  The  most  common  site  of  lodgment 
is  probably  the  lungs,  causing  a  septic  pneumonia.  When  the 
thrombus  develops  in  the  lateral  sinus  it  frequenlly  extendi 
downward  into  the  internal  iiigular  vcIti,  and  its  presence  Is 
revealed  by  deep  tenderness  aUmg  the  course  of  this  vessel, 
togcthci  with  tumciactiou  ahin>*  the  anterior  border  of  the 
stern o- mastoid  muscle.  Whenever  temperature  changes  ex- 
cite  suspicioT^  of  involvement  of  the  sinus,  the  region  ol  the 
external  jugular  vein  should  be  e:camined  frequently  for  con* 
firmaiory  »;)gns.  The  sensorium  if  seldom  disturbed,  except 
just  before  death,  where  thrombosis  alone  is  present. 

Where  involvement  of  the  intracranial  structures  results 
in  diffuse  tTieningilis.  we  have  int.enve  headache,  pluito[>holjLi, 
a  high  temperature  which  remains  constant,  na;ise;i,  and 
votDitin^.  Otitic  mcmnjjitis  usually  involves  the  base  of  the 
brain  rather  than  the  convexity.  Hence  a  slow  pulse  charac- 
teristic of  traumatic  meningeal  inflammation  is  wanting,  (he 
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cardiac  acrinn  being  increased  in  rapidity-  Paralysl*  of  In- 
dividual nuisdcs  M>oEt  ^Appears,  the  third  ;ind  Mxlh  nerves 
being  most  (rcqucnlly  involved,  causing  eUber  strabismus  or 
f>aralysis  of  the  ciliary  muscle.  Kigidily  ol  the  muscles  of 
the  neck  occurs  qoilc  early,  iind  is  one  ol  tlie  nu>st  chftractcr* 
istic  eymptoms, 

Wliere  ihe  meningkis  is  locMized.  constiiullng  an  extra* 
n  durnl    abscess,  the  tcraperalure    U  usiinlly    but   moderately 

cletrated.  seldom  exceeding  too".  The  characteristic  sym- 
U»m  is  localised  bfadache,  the  painful  rcghm  corrcsjjontliiig 
pretty  closely  lo  the  area  involved.  Paralytic  symptoms  do 
not  appear  until  late  in  the  course  of  the  discnsc.  Higiditjr 
of  the  muscles  cjI  the  ncck«  vomiting  and  photophobia  arc 
also  absent. 

The  occurrence  oE  an  abscess  within  the  cerebral  sub- 
fliance  h  a  rare  accompaniment  of  acute  mastoid  inflammaiiotu 
ll  may  br  vaid  it  produces  no  syniplnm^  which  may  be  railed 
characlenslic  until  tf.  ha^  attained  sullicieni  size  to  press  upon 
portion  iii  the  motor  tract.  lis  presence  should  always 
Spcctcd  when  there  is  a  persistent  low  temperature,  to. 
£:cthcr  with  constant  headache,  increasing  asthenia,  and  pro- 
gressive hebetude.  So  lar  Irom  producing  charactcrisiic 
symptoms,  it  is  rather  the  absence  of  any  characteristic  mani- 
testation,  but  the  failure  oE  the  patient  to  improve,  which 
should  always  excite  suspicion  of  thU  cnndilion.  Whrn  in 
an  acute  masioidilis  the  p;*in  diminishes  in  severity  and  as- 
sumes the  character  of  n  genenil  headache,  while  at  the  same 
time  the  patient  become?*  progressively  dull  and  unobservant 
of  his  surroundings,  the  Icmpcraturc  remaining  normal  or  but 
slightly  elevated,  invasion  of  the  cerebral  substance  should 
be  suspected.  The  occurrence  of  two  or  more  of  the5C  Intra- 
cranial conditions  in  association  is  what  renders  a  diagnosis 
dillicult.  A  brain  abscess  i^  not  an  uncommon  complication 
of  a  thrombosis  of  one  of  the  large  venous  channels-  The 
tlirombus  causes  the  characleristic  iinermiiteni  temperature 
and  masks  the  purulent  collection  situated  deeply  within  the 
cerebral  tissue,  ll  is  also  common  lo  find  considerable  itienin* 
giiis  with  either  cerebral  abscess  or  thrombosis  of  the  lateral 
sirus.  This  local  inflammation  prevents  the  temfieraturc  from 
intermitting,  as  we  should  expect  it  to  do  if  the  sinus  alone 
were  involved,  and  the  fever  due  to  meningitis  may  render 
the  fluctuations  due  lo  the  entrance  of  infectious  maieriat 


DEAGNOSIS. 


4SS 


into  ihe  circulation  at  frequent  intervals  entirely  unrecog- 
nizable. 

Diagnosis. — It  kvoiild  seem  that  the  recognilir»n  of  the 
Invasion  o(  the  ossco^is  structures  immediately  surrounding 
the  tympanum  would  be  a  matter  of  simpliciry.  and  <iuitc 
frequently  no  difliciilty  is  experienced  in  making  n  diagnosis* 
On  the  other  hand,  wc  meet  with  cases  in  which  even  the 
most  expert  observer  must  be  in  doubt  as  to  whether  the 
f^neumatic  cells  o(  the  mastoid  have  become  infected,  or 
whether  the  severe  L-i)it5titu1irm:t1  ^iymjilom^  lire  dur  simply 
to  the  conditions  withiu  the  Lympaikum,  Tlirre  ate  two  si^ns 
u]jon  whicii  the  most  dependence  can  be  placed,  and  the  pres- 
ence ni  both  is  a  certain  indication  of  mastoid  involvement, 
while  the  presence  ot  either  one  alone  is  certainly  suspicious 
and  often  constitutes  the  sole  sign  upon  which  the  necessity 
oi  opemtive  treatment  is  b:ised. 

These  two  signs  are  ; 

1.  Lijcal  tendenieas  upon  deep  pressure  over  the  mastoid 
rcginn. 

3,  A  depression  or  sagging  ol  the  supcro- posterior  wall 
of  the  canal  close  to  the  tympanic  ring. 

In  determining  mastoid  tenderness  care  must  be  taken  to 
be  sure  that  the  piiin  cstpcncnced  by  the  pntient  upon  ma- 
nipulation is  really  mastoid  tenderness,  and  does  not  depend 
upon  an  infl:ttnm;ition  <if  the  external  canal-  Nu  ernir  need 
occur  if,  wlicfi  the  exuminalitm  is  made,  the  etamining  finger 
i«  pre'tsnT  U'lckward  an<l  inward  upon  the  masttiid  ju^t  be* 
hind  the  insertion  nf  the  auricle,  since  this  manipnl;iti(jn  docs 
not  move  the  fibrtj-cartilaiiinous  canal.  On  the  other  hand, 
if  the  finger  oi  the  operal(»r  causes  ever  the  sliffhtcst  move< 
mcnl  of  the  auricle  or  ol  Ihe  meatus,  the  presence  of  an  exter 
nal  otitic  may  lead  to  error. 

The  tender  point  is  usually  situated  over  the  antrum,  and 
may  be  close  to  the  margin  of  the  b<iny  meatus:  even  here  it 
is  not  necessary  lo  cause  the  slightest  moticin  of  the  siift  p;irl5 
i(  the  thumb  be  placed  upon  the  margin  of  the  bony  ring 
and  pressure  exerted  backward  and  inward.  The  tenderness 
elicited  is  uiimistakabic,  the  patient  not  inlrequently  cringing 
at  the  moment  when  the  parts  are  pressed  upon.  It  Is  alw^iys 
wtfic  to  test  the  healthy  mafitoic)  in  the  same  manner,  since  3 
certain  number  of  individuals  posse»  what  may  he  calltd  a 
physiological  tenderness  of  the   masloid    process,      Thi*  is 
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probably  Jue  lo  a  free  dUiribudon  of  ihe  sensory  nerves  ii» 
this  loc^itif.^n,  and  is  ;i  rather  characteristic  symptom  in  nerv- 
ous and  hysterical  indivicliraLs.  Occasionally  ihc  region  of 
ihe  antrum  may  iiol  be  tender,  hiil  pain  is  elicited  wbcii 
the  tip  of  the  trastoid  is  subjected  to  pressure,  Here  wc 
muM  be  cautious  not  to  be  misled  by  a  tenderness  over  the 
Eustnchi<in  tube.  This  is  cticrited  if  the  thim^b  is  pressed 
upon  ihc  soft  parts  directly  behind  the  rflmus  of  the  jaw.  Asd 
Is  almo^E  always  found  in  cases  of  severe  tympanic  inAamtna- 
lion.  To  avoid  this  error  it  in  only  neces&iry  to  direct  the 
pressure  backward  upon  the  Tip  o'  the  mnstoid  process,  avuid. 
ing  the  *oft  parts  immediately  In  front-  Directly  over  the  li 
sertion  of  the  sl<.'rni>.masn>id  nnisclr  tcndenicss  can  almnst 
aUvays  be  elicited  in  healthy  individuals  even  under  normal 
conditions,  and  it  is  consequently  of  but  little  momenl  as  a] 
diagnostic  sign. 

/         A  localized  tumefaction  of  the  postero-superior  canal  wall^ 
I     is  even  more  indicative  of  involvement  of  the  mastoid  than  ts 
(     tenderness  behind  the  auricle,     The  ex:tniirafion  of  4  large 
numtXT  of  specimens  will  show  ihai  iht  pncumalic  spaces  arc 
usually  as  richly  distributed   along^  the  anterii.)r  face  of  tbftj 
process — whicli  constitutes  the  posterior  wall  of  the  canal— as 
beneath  the  csternal  surface  behind  the  auricle.    The  pa&sa^e 
of  communication  between  (he  vault  of  the  tympanum  and  the 
mastoid  antrum  also  lies  immediately  above  and  behind  the 
inner  extremity  of  the  bony  meatus,  the  postero^su  peri  or  canal 
wall  at  this  point  fnrminfj  the  fToor  of  the  passage.     This  eJfrj 
plains  why  the  si^n  is  so  important  in  estabHh;hinfj  a  din^osift.| 
In  this  candllion  we  find  the  fundus  of  (he  caral  much  redticejj 
in  Mxe,  only  a  limited  portion  of  the  memhrana  tympaiii  being 
visible.  althoLi^^h  the  luruf^n  of  the  meatus  i%  nnrmal  in  other 
situation!*.     A  primary  external  otitis  is  seldom  met  with  in 
Sj  this  locality,  and  1  have  rcvcr  met  with  an  instance  in  which, 
V    when  this  sign  was  present,  operation  upon  the  maittoid  did 
^f    not  reveal  the  presence  ol  pus.     The  tumor  within  the  canal 
h  extremely  sensitive  to  pressure  upon  manipulation  with  the 
prnbe,  and  14  dull  and  boggy  to  the  touch.     The  ]iretenceof 
a  Ur^c  pcrfuratiuti  in  the  mcmbrana,  through  which  secre- 
tion can  be  forced  bvauto-inflalion,  does  not  necessarilv  prove 
that  the  drainage  of  the   mastoid  process  1*1  competent-     ft 
will  be  remembered  that  the  upper  portion  of  the  lyui| 
cavity  is  often  completely  shut  off  from  the  niriutn  under  not 
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Tn;»l  cooditionSt  and  when  ihc  parts  adjaceni  are  ordcmatous 
Jrom  inflammation  complete  obsiruction  is  frc^^ucni. 

In  addition  to  these  two  signs  there  is  usually  severe  pain, 
especially  at  night;  or,  if  not  pain»  sleeplessness;    the  lost 
symptom  is  especially  noticeable  in  chronic  cases.     To  these 
palienEs  the  mastoid  pain  or  headache  has  become  a  second 
nature,  and  a  ^Hghl  increase  dues  nol  produce  ihe  same  effect 
as  the  corresponding  condition  m  a  previously  healthy  individ* 
nal,  bot  leads  to  loss  ol  sleep.    Body  temperature  ha^  practical-  i 
iy  no  diagnostic  value;  in  acute  cases  we  usually  find  an  clc-  t 
vatcd  temperature  varying  from  loo*  to  102* or  105^     Where 
the  middle  ear  has  been  the  se:it  oi  a  suppurative  process  lor 
a  long  period,  the  mastoid  subsequently  becoming  involved, 
it  is  not  infre(|uent  to  find  the  temperature  perfectly  normal, 
although  the  temperature  i;^  taken  so  frequently  as  to  pre- 
clude the  possibility  of  any  rise  being  overlooked.      Local  /| 
oedema  behind  the  car  is  more  characteristic  ni  a  circum- 
scribed inHammation  of  the  canal  than  of  mastoid  involve- 
ment.    In  young  children,  where  the  bony  meatus  is  rot  de-    1 
veloped,  tumefaction  behind  the  ear  is  Irequently  found,  and    jM 
evacuation  of  the  abscess  may  occur,  although  no  perforation 
through  the  conex  is  present.     The  fluid  within  the  mastoid   // 
burrows  along  the  postero-superior  canal  watl.  and  appears/r 
close  behind  the  auricle  quite  early,  owing  10  the  case  M'itfi^ 
which  h  finds  an  exit  through  the   Rivtnian  segment.      In 
children,  also,  the  cortex  of  tbc  mastoid  ts  exceedingly  thin, 
and  perforation  may  take  place  in  twenty-four  hours  after 
the  onset  of  an   acute   attack   and  produce  the  characteris- 
tic  physical    evidences.      A    condition  which  should   never 
be  forgotten  is  the  occasional  rupture  of  a  mastoid  abscess 
upon  the  internal  surface  through  the  digastric  fossa     Here 
local  tenderness  over  the  antrum  m:iy  be  absent,  the  pain 
being  leferred  to  the  lateral  cervical  region.     In  the  early 
stages  careful  examinatiim  may  reveal  no  didcrencc  between 
the  corresponding  regions  ol   the  sound  and  diseased  side- 
At  a  iMer  period  a  diffuse^  brawny  swelling  is  made  out 
beneath  the  ^terno-cleido-mastoid   muscle,  e.xtending  for  a 
considerable  distance  both  in  front  and  behind  it,  the  limits 
being  poorly  defined-     Deep  pressure  over  the  tip  of    the 
mastoid  elicits  pafn.  which   is  frequently  considered  to    be 
oruralgic   in  character,  and  depending  upon  the  middle-ear 
lesion.    Rupture  at  this  point  is  rather  characteristic  of  cases 
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which  have  exulcd  for  a  lon|)r  period,  and  where  th«  rnasioid 
process  h;is  niKJorgune  %c)rrouc  chanj^rH  with  obiiteratioA  of 
the  pnninialic  spaces.  It  is  all  the  more  iiccessary  to  recog- 
nise the  randittou  early,  since  from  the  consoUdaikin  of  the 
parts  jnvasioa  of  the  cranial  cavitj  is  prone  to  occur.  Occa- 
nonilly  nccroaid  of  the  ocrrical  vertehrsc  will  lead  to  a  mb- 
talcc  in  diagiKOb.  but  the  condition  is  so  rare  that  it  sel- 
dom leads  to  error.  A  marked  dimioutton  in  the  quantity 
of  the  discharf^e,  with  increased  pain,  should  always  make 
one  suiipicioui  of  involvement  oJ  the  masioid.  In  cases 
of  long  sl^inding  the  pain  may  nut  be  looilizrd.  but  dif- 
fuse headache  is  complained  of.  This,  ic^cihcr  with  diral- 
iiutton  in  ihe  discharge,  ts  sufhclently  characteristic  to  dc- 
naand  operation  if  other  measures  tail  to  afford  iaiEucdi&ie 
rx-licL 

When  the  intracranial  structures  become  invoh'ed  the 
manifestations  already  given  under  symptomatolo^^y  wiil  usu- 
ally be  sufBcieniJy  characteristic  lo  lead  the  surgeon  to  recog- 
nire  the  condition,  although^  as  staled  before,  the  exact  loca- 
tion of  ihc  lesion  may  be  a  matter  of  dotibt-  Here  local 
tenderness  is  of  c<mMdcrable  value  in  ihe  absence  of  other  ]o> 
calizing  data.  Particularly  in  epiduml  abscess  the  most  ten- 
der point  is  usually  over  the  purulent  focus. 

Prognosis.— An  inflammation  of  the  mastoid  is  always  a 
grave  condition.  Followinjj  an  acute  middle-car  affection  and 
promptly  treated,  the  prognosis  is  usually  favorable.  In  very 
young  children,  as  a  sequel  of  an  acute  infecliou«  di^ase,  es- 
pecially scarlet  fever,  thf  advance  may  br  so  rapid  as  to  baffle 
all  our  eiTons  to  check  h.  In  adults  the  condition  usually  re- 
sponds promptly  to  treatment.  FriHowing  a  chronic  purulent 
otitis  the  outlook  is  mort^  grave:  this  is  pajlictitarly  true  of 
cases  that  have  been  neglected  and  whicti  give  the  history  of 
several  previous  attacks  of  pain  referable  to  the  mastoid  re- 
gion, which  have  either  subsided  spontaneously  or  have  dis* 
appeared  undcrpalliatii'e  measures.  Cases  where  the  perfora- 
tion througti  ihe  drum  membrane  is  located  in  the  membrana 
f?acnila  present  more  extensive  destruction  of  the  osseous 
stniciurc^  llian  those  in  which  the  loss  ol  subsiani:e  is  in  the 
mcmbrana  vibrana.  The  mastoid  sclerosis  which  infrequently 
found  in  sucli  cases  renders  intracranial  involvement  more 
common.  A  brain  abscess  which  has  developed  aiid  remained 
latent  for  many  years  may  again  become  active  by  an  acute 
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cxacci^Ation  of  the  local  proccsi;  within  the  tympanum  nn4 
mastoid. 

Diaihetic  conditions  such  as  tuberculosis  and  specific  dis- 
e^M  also  render  the  prognosis  more  grave.  As  age  advances, 
llif  ijowers  uf  rcMst;ini'v  iut*  iHiiiini^hed.  and  any  luriil  diNrJi>e 
becomes  corrcspiHulijiiily  mnre  ^eriinis.  Dialiirlrs  >cctii»  to 
cause  the  parts  to  brciik  down  with  increased  rapidity,  and  in 
such  patients  not  only  h  the  local  process  extensive,  but  inter- 
current complications  of  an  infective  nature  are  more  common. 
This  should  nor,  liowever,  deter  tis  from  operating  as  early  as 
the  Uiral  cmtditlott  dt-mands  it.  *iince  this  measiirc  afTonlf*  ii>  n 
meant  t»f  ciniin^  -iluirl  tht  dc.s!ructivc  process. 

With  reference  to  the  gravity  of  the  m^istoid  operation  it 
may  be  said  ihrt  the  procedure  is  in  itself  not  dangerous.  Wry 
few  cases  arc  rcconled  in  which  ihe  death  of  the  patient  can 
be  ttnced  10  the  operation,  even  although  the  cranial  cavity 
mft>  havt  been  atddeTUally  <riUeied.  An  nnfavor^lilt  teiitnna- 
tion  folUiwttijr  an  operaiiim  usuidly  depeml^  upoii  the  extL^iiAive 
involvement  found  at  the  time,  and  is  in  no  way  Iract^jble  to  the 
mcaaui^  adopted  for  its  relief.  In  four  hundred  and  six  cases 
operated  on  by  the  author,  fifteen  terminated  fatally.  One  case 
dicil  of  facial  erysipelas,  one  of  acute  nephritis,  two  of  niara^- 
mus,  one  of  diabetes,  anil  itvo  at  pneumonia,  Tht  others  were 
sufferinj^  from  intracranial  infection  before  the  mastoid  was 
Operated  upon.  The  effect  upon  a  previous  olorrhcca  is  almost 
invariably  favorable  if  a  thorough  operation  is  done,  nud  it  is 
safe  to  promise  a  cure  not  only  of  the  immediate  malady,  but 
;i1m>  lii  tT«'  ;ifFctnii>Ti  which  has  existed  mj  many  year*. 

Treatment — When  seen  eiirlv.  ati  attempi  should  he  made 
to  Ahon  the  attack;  the  patient  must  he  kept  quiet,  and  usu- 
ally confined  lo  his  bed.  The  diet  should  constat  of  fluids  only, 
and  a  hrisk  saline  cathartic  he  admtniBtei^  at  once. 

If  an  otorrhara  i*  present,  it  muit  be  ascertained  whether 
flniin;ige  ihrough  the  canal  i»i  free,  and  :*ny  bulging  bcgtnent 
of  ific  ilruni  inend)rane  should  be  thnrcnighly  inciscil.  ihe  ongi* 
nal  opening  being  enlarged  by  mean*  of  a  blunt  knife.  In  ex- 
ecuting this  mcnsure  it  is  imperative  that  the  incision  should 
l>e  exEetisive,  and  so  placed  as  to  divide  the  numerous  redupli- 
cations in  the  upper  portion  of  the  tympanic  cavity.  Even 
when  iherp  \%  nfi  inmelaciion  of  the  anteriiir  mastoid  wall  pre- 
wnting  in  the  c;ma!.  T  am  decidedly  tii  (av<>r  ai  extending  the 
section  through  ShrapnelVs  membrane  outwanl  along  the  supe- 
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rior  wall  of  the  caiia!  for  at  least  a  quarter  f>(  an  inch,  Ahtr 
free  drainafje  has  been  oMaincd,  freqiieiu  irrigation  wich  a  mfld 
HtiTisi-t»nL'  MiilutiiKi  sluiitlct  In?  pr.uiicei!  holK  fur  cIcMMsing  jnu- 
I)oscs  ami  (o  rc*!u<;c  the  luniefaction  of  the  pan>,  Tho  ;ip|)Uc3* 
tion  of  cold  to  the  ma»tatil  iit  ^  v<i1iiablc  measure  m  the  early 
SEdf*e5>  It  is  most  convcmcrily  employed  by  mentis  of  ilie  I-4ntcr 
coil,  care  beiiiff  taken  ihat  the  appliance  is  molded  so  as  to 
touch  the  masiokl  at  eiery  point.  It  is  not  necessary  to  re- 
mnvt'  thr  ;qi|];ir;i1u^  when  the  eiir  h  to  lie  Mrmned.  The  i'oil 
should  hr  kept  tn  |jositionnmti:uiou^ly  forat  lea^t  twelve  hour*, 
and  better  for  iwenty-fonr.  At  the  end  of  thi:*  time,  if  local 
tenderness  persists,  it  is  probable  that  an  operation  will  he  neccs- 
6af>'.  Under  no  condition  should  we  employ  cold  for  a  lonfjer 
period  rhan  forty-eifiht  hoiiirs.  The  internal  adminisjration  of 
iTarcotiejt  may  (:e  advisahle  dtinn^  ihe  fir»l  tweiily-limr  liourH, 
hut  after  thifi  time  they  shoitM  hr  ^\it1dlehl.  a\  ihey  only  nwt?ik 
the  symptoms.  Local  bloodletting  was  formerly  much  em- 
ployed, mid  it  can  tiot  be  denied  that  it  is  efHcieni  in  «ome 
mstance«.  The  amount  to  l>c  abstracted  should  he  constderable. 
and  in  Ihe  case  of  an  aduli  not  less  ihan  four  ounces  should  be 
removed.  The  objection  in  the  proceditre  lies  in  the  local  ten- 
derness which  f"lli)W-K,  which  may  he  frequently  mistaken  for 
that  arising  from  rbc  inHammator>'  process.  There  i^  no  objec- 
tion to  its  employment  in  connection  with  the  use  of  ihe  coiL 
As  a  diagnostic  measure  the  application  of  cold  is  of  \-aluc, 
since  reiinilgic  pain  is  increased  hy  the  cold,  while  the  suffer- 
ing caused  by  an  inflammatory  process  is  relieved  by  iL  Teiw- 
porary  relief  almost  always  follows,  and  herein  lies  the  danger 
of  the  measure  bcin^  ahui^ed.  Quite  frequently  ftpontweoua 
pain  disappears  completely  after  rest  in  bed  and  the  employ- 
ment of  cold  locally  for  forty-eight  hours.  Upon  examina- 
tkni,  the  cfJTidiiion  of  ihe  parts  m;»y  nol  l>e  much  changed, 
the  canal  presenting  the  same  fumetied.  swolkn  condilion  as 
before,  while  pressure  elicits  tenderness.  The  abatement  in 
the  symptoms  will  persist  a^  long  as  the  patient  is  kept  quiet, 
hut  they  return  when  he  resumes  his  daily  vocation-  This 
experience  has  ao  often  fallen  to  my  lot  that  I  never  con- 
Ttnue  fbc  rfTi>rr  tn  alinrt  the  attack  Vyr  mnrc  than  forty-eight 
hours,  feeling  certain  if  marked  improvement  has  nnl  occurred 
in  this  time  that  operative  trcaimcnl  will  be  nece56ar>-  sub- 
sequently. 

Dr.  Cunningliam,  my  former  house  surgeon,  presents  the 


lolloping  carefiilly  compiletl  siatistics  of  the  abortive  treatment 
of  mastoiilicis: 
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Be    per  cent, 
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Under  "  Pncumococcus  "  arc  included  those  cases  in  which 
Ihc  infecting  organism  was  a  diplococcua.  resembling  closely 
the  "  piieiimococcus."  but  not  of  sufficiently  definite  character 
to  state  positively  ihat  rhey  were  ihe  true  "  pneumococci/' 

The  vjtlue  of  Wilde's  incision  haw  been  tiuiniioiiMy  over- 
cstim;itcd,  and  i*  only  ;idniis«iiMe  in  rhihlren.  Hcrr  the  cnrtcx 
is  so  tbin  that  the  cells  may  be  opened  by  firm  pressure  of  the 
knife,  in  Ihc  adult,  any  symptom  indicative  of  the  advisability 
of  ihh  meflaure  ^ill  tiecome  so  rnwch  more  nurked  within 
lwenly-/*mr  \xoncf.  that  no  <lonbt  H-ill  remain  3k  tt>  the  advisabil- 
ity of  o|icning  the  mastniti  cells.  It  is  certainly  unwise  to  subject 
ihr  psitent  to  two  ojieraiinn*  when  one  will  accomplish  the 
desired  rcsuh.  The  <livi-'vi<in  f>f  ihr  *nft  jwiriti  within  the  meatus 
over  the  iraMoid  practically  meets  all  the  indications  of  exter- 
nal intifiion,  ind  in  fact  is  much  more  crticaciouf^f  since  depletion 
i«  more  direct.  The  lempcratiire  scarcely  calls  for  nny  ftpeciat 
measures.  If  it  is  unusually  high  in  the  early  stages,  either 
phcnacctine  or  aceianilide  may  be  gtvcn  in  five-grain  dosci, 
repealed  hmirly  until  fifteen  grainn  have  been  taken.  These 
dnipH  relieve  pain,  and  at  the  *amc  time  the  discomfort  which 
the  elevation  of  l>odv  temperature  cansc?^. 

General  headache,  especially  in  young  children,  may  fre- 
qncnily  be  relieved  by  the  application  of  the  ice  cap,  and  from 
the  ca^e  wiib  which  the  meninges  may  become  involved  sec- 
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ondArily.  the  meflfiure  is  of  value.  pAtling  lo  secure  s;ithfartor>' 
relief  in  foriy-ci|thl  lidiir^,  oi>cnilivc  measures  arc  impcniiivcly 
demanded^  Umlcr  no  condition  is  it  wise  lo  delay  the  step 
longer  than  ihis  lime  in  chronic  caKs.  Where  the  process  com- 
^  pllcaics  an  acute  middle-ear  inflanimatton  ir  an  adult,  or  where 
J  it  is  primary*  tvc  ^oiild  nattirally  he-siialo  alioiit  re^nrtiiig  to  thi« 
y  mca-Mirc  zi  such  aa  early  period.  Practically  the  queAiii-^i  never 
arise*,  for  in  these  acute  caacs  enough  relief  i*  obtained  from 
our  milder  mcJisgrc--'  to  warrant  dehiy.  As  lo  tlie  prtrticular  plan 
lo  be  followed  in  the  operation,  ihc  weight  of  evidence  seem* 
to  be  decidedly  in  the  direction  of  freely  opening  all  the  mastoid 
cells,  so  ihal  no  infected  area  may  escape  obser^aiion.  The  old 
method  of  perforating  the  cortex  hy  lueajTs  of  the  drill  scarcely 
merit*  disctiwion  at  the  present  day.  Recovery  is  aU'ays  tedi- 
ous, and  fi^eneral  sepsis  a  not  infrequent  compticaiion,  while  th€ 
Otorrhtea  uiiually  per*ists. 

When  llie  entire  cortex  is  removed  and  e^'ery  vestige  of 
soflcncd  bone  taken  aivay.  while  free  drainnge  of  the  middle 
ear  is  established  ihrough  the  aititkial  opening,  rccovei>  U 
prompt  and  uiievcmfiil,  while  the  aural  discharge  may  cease 
at  once.  or.  at  niostn  by  ihe  time  ihe  external  wotnid  is  healed. 
Sdiwartae  *  was  the  first  lo  advocaie  a  thorough  cxpoAirc 
of  the  maittoid  celtft  and  the  irealmcnt  of  mastoid  cane*  upon 
ihe  priiufpies  of  genend  surgery.  In  this  country  (inrenin^ 
has  advocated  the  removal  of  the  entire  t:onex  in  all  cafie>  and 
has  formulated  Ihc  operation  more  exactly  thanany  other  wrilcr. 
The  of^eroiive  technique  is  described  in  the  section  devoicd 
to  operaiivc  surgery. 


CHAPTER    XXVI. 

INTRACRANIAL  COHPUCATIOKS  0¥  TYMPANIC   IKFLAHUATION. 


Otitic  Memngitis, 

The  meninges  may  be  inva<It<i  in  aiinit  suppuration  cither 
from  Ibe  niuKlle  ear  itself  or  ihrougli  the  complicating  irvoU'c- 
mcni  of  ;he  matioid  process*  This  invasion  may  occur  by 
cxtL-nsion  from  caric»!  of  the  osseous  walls  and  evaciiauoti  ol 
pus  into  the  traniiini,  ur  hy  infcclioii  through  the  uumeroiis 
vcsAcb  which  perforale  l!nr  iiilcrnal  table  of  the  skull.  In  chil- 
dren it  h  not  an  uncommon  complication  of  a  suppurative 
inflammation  of  the  miildk  car.  The  process  may  affect  the 
entire  surface  or  may  be  localized,  ihe  favorite  seat  being  the 
basilar  meninges. 

In  aiMittun  to  the  infecEion  of  the  meninges,  giving  rise  lo 
pmtilfiii  nicnhi^uis.  we  li;ive.  hi  certain  casev  a  tr^in  of  inenin* 
geal  >yntpiomjt  protiuccd  by  an  infectious  process,  in  which  an 
examination  of  the  parts  after  death  shows  no  pu*  to  be  pres- 
ent. An  examination  of  the  intracranial  etnicturea.  in  patients 
<Jyinj?  from  this  di^ea^e^  show*  one  of  two  conditions:  Either  an 
efTusion  into  the  i^rachnotd  fpace,  with  oedema  of  the  lirain  sub* 
staticf  itself,  or  a  iliblatJon  of  the  ventricles,  these  cavities  Iteiiig 
f  llrd  with  senim.  To  thiscondition  the  name  of  "  serous  men- 
ingitis  "  has  hccn  given.  The  disease  lias  been  fully  described 
by  Qttinckc-* 

It  imiM  be  remembered  that  the  presence  of  the  serous 
ett\mon  in  the  ventricles  or  of  ccdema  of  the  brain  substance 
itself,  is  a  not  infrequent  complication  of  anabtre^s  of  ihrbniin, 
THis  is  particularly  inie  v^here  the  abscess  lies  below  tlie  leu- 
toriuni — that  is,  in  the  cerebellum.  Here  all  localiiing  symp* 
tonis  may  be  absent,  ami  the  only  symptoms  from  \^hich  the 
patient  suffers  may  be  due  lo  this  increased  intracranial  pre*- 
anre,  catiscd  either  by  dilatation  of  the  ventricles  or  by  the  tran*- 
n<UnnTi  ni  dentin  itttii  tlie  brain  substance  itself. 


*  T^aramlung  IlIlii,  Vorlrlj^e  Innen  Medicin,  i,  39,  p.  ^y 
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Symptomatology. — This  affection  ts  usu2lly  Accninp-mied 
by  higlj  iciiij>cr:jUirc.  which  ixiiTiain^  consuint.  ^xhihitiu^  tint 
few  rti!cturilii>n>,  and  varymji;  from  lOi''  lo  IPS"^.  TJicn;  nrc 
severe  hcadachtf,  photophobia,  vomilin^,  and  localized  or  gen- 
eral convulsions.  In  children  general  convulsive  symptoms  are 
particularly  common,  owing  10  flic  high  icniperaiiire.  In  adults 
a  basilar  nicmngilij>  docs  not  produce  thia  symptom,  hut  affects 
groups  of  mii»cle»  supplied  hy  the  particular  ncn'c^  involvcti 
at  Ihcir  points  of  exit  from  the  cnmial  cavity.  ITiese  mii*wiiLar 
contraction;;  arc  succeeded  by  paralysfs  as  the  disease  advances* 
When  the  basilar  meninges  arc  affected,  the  respiratory  move- 
ments are  changed  in  character  quite  early,  and  soon  assume 
the  peculiar  variciy  knoivii  iis»  "  Clieyne-Stoke>  respiratioji."  in 
which  there  arc  several  short  efforts  at  inspimtion,  followed  hy 
a  period  of  complete  cessntion  of  the  rcjipiraton'  movements, 
the  lungs  being  finally  emptied  by  a  long  sighing  cxpinitiiry 
effort.  Delirium  occurs  early  in  yoimg  subjects,  but  in  adnlt 
life  the  setisorinni  is  ofteti  not  involved  nniil  (]utie  Eate,  antl 
delirium  may  not  occui  ;tt  n)],  the  patient  slowly  passiug  into  a 
condition  of  coma,  in  which  state  he  dies,  Ttic  paralyses  most 
frequenilv  met  with  arc  tho^c  caused  by  the  involvement  of  the 
third,  fourth,  and  sixth  nerves.  An  implication  of  the  third 
ner\'e  causes  at  first  contraction  of  the  pupil,  and  later  dibta- 
tion.  One  of  iht-  earliest  ^ympIom*  of  pnralysis  is  failure  of 
ihc  pupil  In  ie!*poTid  to  light,  it  Ti-ui;iTning  dilated  ivheti  ex- 
posed to  a  brillifint  source  of  illumination.  The  involvement 
of  any  of  the  nerves  above  mentioned  will  produce  strabismus. 

In  cases  of  serous  meningitis,  both  the  paralytic  and  coii- 
vuTsive  symptoms  are  seldom  well  marked,  and  are  usually  en- 
lirely  atisent  Tn  serous  meiiiiigiTis  the  temi>erature  is  rarely  as 
high  as  in  the  pniuhrui  form;  the  lempcralure  ntuiilly  nui-"!  from 
102**  lo  T03",  seldom  higher.  Itcadachc  is  the  moM  prominent 
symptom  of  this  condition^  This  may  be  diffuse  or  Iocali;'ed, 
The  scnsorium  i?  apt  to  be  affected  early  where  the  meningitis 
assumes  a  serous  fonn.  The  delirium  is  frequently  of  a  mild 
type,  the  [laticnl  being  simply  restless  and  answering  questions 
indf I'lnilelyH  but  after  his  atlentlon  Is  reidly  attT3c1e*l  and  an 
effort  i*  made  to  ?iecure  an  answer,  the  answer  will  usually  be 
given.  Where  local  pare^^is  occurs,  divergent  simbismus  is 
probably  the  most  frequent  symptom,  .-\n  examination  of  the 
fundus  oculi  will  most  generally  reveal  either  a  choked  disk  or 
an  incipient  swelling  of  the  opiic  papilla. 
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In  cenain  cases  of  niidtlk-ear  stippiiralion.  obscure  inira- 
crania!  synipumis  iniervene  wbidi.  uimn  autopsy^  are  fotiml  to 
W  iltic  lo  a  serous  mcniiigilis.  In  these  cases,  no  pus  U  prcs- 
cnL  but  we  liavc  a  serous  infiltration,  cither  of  llic  meninges  Of 
of  the  l)rain  ^vibslancc,  antl  in  many  cases  the  vcTiiricleA  are 
filled  with  clear  seniin, 

T\\h  disease  wa*  first  broitght  10  the  attention  of  the 
medical  profession  by  Quincke,  a«  siaied  011  a  previous 
page. 

Diaeraoais. — 1  he  recognition  of  the  aff^rction  depends  upon 
the  preceding'  history,  associated  wilh  corstant  hij^h  tempera- 
ture,  vointtinj^,  and  headache.  This  group  of  *ymplom^  can 
be  characterisTic  of  no  other  disease  complicating  an  otitts  in 
aduh  life.  The  exclusion  of  any  acute  inlerciiTTciit  affection 
naturally  depends  upon  Ihe  absence  of  symptoms  chaisticrls- 
tic  of  such  a  disease.  In  children  the  diagnosis  i*  much  more 
ditlieult.  since  any  acute  infectious  disease  or  ^  disturbance  of 
the  gai^tro-intestinal  canal  will  give  rise  to  exactly  the  symptoms  I 

above  mentioned-  ' 

The  cessation  of  the  di>icbarge  from  the  car  coincideui  with 
the  above  manifesiaiiiuis  should  always  render  us  suspicious 
of  intracranial  involvement,  while  the  appearance  of  tonic  spasm  ' 

of  individual  mu,scles.  such  as  thonc  at  the  nape  of  the  neck,  ts 
a  vjihuhle  confinuatorj-  stgn.  Photophobia,  involvement  of  the 
ocular  mtisclcs,  the  interference  wilh  the  respiratory  move* 
menis,  and  snb'ftcfpiently  coma,  render  the  diagnosis  untnistak* 
able  in  niosi  cases, 

A  ,Mgn  of  great  value  in  thc*c  c«es  i»  the  presence  of 
choked  disk.  In  the  early  stngw  of  meningiii.^  examination 
of  the  optic  flisks  may  prove  them  to  be  periecily  normab  or 
ilie  fundus  octdi  may  reveal  a  slight  congestion  of  ibe  inflamed 
vefcseU.  If.  however,  there  are  any  signs  of  beginning  choked 
disk,  such  as  a  haziness  an^  swelling  of  ihc  uurj^itt  of  the  optic 
papilla  or  dilatation  and  tortu(jsity  of  the  vcin^,  together  wilh 
aome  of  the  symptoms  of  mcntngili*i  ahvndy  enumenited,  the 
diagnosii^  ii^  fairly  certain.  It  i«,  of  course,  understood  that  the 
pretence  nf  optic  neuritis  is  not  char^icicnstic  of  mciiingiti* 
alone.  This  intnincniar  condition  is  frequently  fonnd  whenex'er 
tberc  is  ait  intraocular  lesion  of  any  sort,  which  increases  the 
intracranial  pressure.  Hence,  wc  may  have  a  choked  disk  enher 
in  n  mentngilis,  a  cerebral  or  cerebellar  absce,s,s»  an  epidural 
abscess,  a  sinus  thrombosis,  or  in  cases  of  tntTUcrani;il  tumor. 
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Given,  however,  the  presence  of  optic  iieurilU  and  sympcoim 
jjoiiuing  io  merihigiti^  the  prewncc  of  optic  neuritis  tends  to 
tdnlinii  ihc  (liagiiosis.  As  A\ill  be  seen  from  what  tias  gone 
before  in  tlescribinf:  the  *ymptom*  yj  serous  mcmngiiis.  the 
diagnosis  of  this  condition  is  exceedingly  ditticuU.  A  mctiin- 
gilie  can  Lisiinlly  he  assumed  to  he  of  a  serous  fonn  when  the 
leniperature  is  but  moderately  high,  not  above  103°,  when  the 
lieadaehe  is  not  exeniciaiing,  photophobia  is  absent*  and  where 
the  symptoms  ilevehip  mintny.  wilhoiii  the  rhiiriicfemttc  in- 
crease in  temperature  and  incre^ise  in  piil^e  rate.  The  pube 
in  serous  meningitis  is  apt  to  run  slow,  owing  to  the  nipid  devel- 
opment of  pressure  symptoms-  Rigidity  of  the  neck  is  a  quite 
frerjueni  symptom  in  this  fonii  of  meningitis,  although  ic  may 
be  absent- 
Prognosis. — McniTnge;»l  infection  is  usually  fatal,  and  yet 
the  results  oblrnned  by  Macc^vcnn*  who  reports  six  recoveries 
after  operation,  prove  that  death  docs  not  always  follow.  In 
one  case  of  this  character,  operated  or  by  the  aulhor,-t  the 
operation  was  successftd. 

Treatment — Tin?  applicaiion  of  ice  to  the  bead  is  agree- 
able, and  may  retard  to  some  extent  ibe  pnjgress  of  tbe  in- 
flammation. The  admini5t['ntion  of  large  dos«  of  bromide 
of  soihum  or  potnwiium  is  also  indicated.  <i^  it  lessens  the  irri- 
tahdity  of  the  nerve  centres.  Opiates  shottid  be  3Vf>iJed,  but 
may  be  necessary  to  relieve  the  intense  pain.  Free  purgation 
by  means  of  salines  sbonlcl  be  resorted  to  at  once.  Tbe  admin- 
istnttion  of  imbde  of  polassinm  fntemiilly  is  pcrmi.ssihle,  on  tbe 
assumption  of  a  posi^iblc  apccifn;  1;iint,  either  hereditary  or 
acquired.  Surgical  measures  arc  to  be  employed,  hut  lo  be  of 
service  must  be  resorlcd  to  eartVs  As  tbe  disease  wrli  certainly 
prnve  fatal  tf  it  H  not  checked  by  operation,  the  surgeon  should 
not  btsniite  to  interfere  even  in  cases  which  are  apparently 
hopeless,  if  the  diagnosis  h  unqiicstionablc, 

SiHUs  TiiRounosis, 

The  oeclusiotl  of  one  of  the  larpe  venous  channels  within 
the  en*uiiun  by  an  infeclioiis  ihromhu^  h  ahvay*  to  be  remem- 
bered as  one  nf  tbr  po^i'sihle  complkaiions  of  acute  or  chronic 
sui>purtitioii  within  the  tympanum, 

•  DtHUs  ai  !hc  hrain  aiw!  *ipinal  Cord,  Ain*riciti  *dnioo.  i*|3.  (V  J*9. 
t  Tnnsftctiont,  Amflnun  OiologiCAl  Sodcly.  iS^,  ivl,  vi,  p.  jlf. 
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Tlie  free  comir  indication  througli  ilic  mastoirl  veins  liclwcen 
tilt  Uicral  sinus  anil  the  pncuniaiic  si^acca  immcdtaidy  hovqv- 
ingil,ren<lereaai(ppuraE]on  wjihin  this  cavity  panJcularly  prone 
10  deposit  septic  malerial  wilhm  the  lateral  sinus.  Not  only 
m^y  a  ^;ii]*]jnraiive  process  witliin  the  mastoid  be  complicate*! 
by  ihis  le*ii(]n.  Ijui:  a  midiJlc-tar  suppuration  aliine,  witliout  iii' 
volvt-nicnt  of  llic  niasloiil  simcinr^^  may  canst  the  condiiioii  as 
well.  Here  ihe  channel  of  infection  may  he  the  superior  petro- 
sal sinus  or  SMTie  of  the  amaller  venous  tributaries.  When  sueh 
n  <le|KJsit  takes  place,  the  rtrsi  step  of  the  process  is  the  occlu- 
sion of  tl:c  sinns  by  a  lirm  fihrinoiii;  clot.  The  development  of 
pyogenic  lj;icicna  within  This  m^ss  leatls  lo  general  <iepiic  infec- 
tion, by  ihe  entrance  of  liacteria  into  the  general  circulation. 
The  thrombus  may  remain  localized  within  the  sinus  itself, 
£tTeciing  but  a  small  area,  or  it  may  extend  I0  the  internal 
jvijfular  vein. 

General  infection  may  take  place  through  the  lateral  tiniis 
fruni  [ien]ihk-l>iiU,  the  outer  cranial  wall,  which  is  deejily 
gnMivcd  for  the  passage  of  ilic  vessel,  hccoming  necrotic  or  cari- 
oiiB,andexcitini;aiiitillannnation  of  the  outer  wall  oF  the  lateral 
sinus,  lying  m  immediate  contact  whh  it.  Thi.s  is  communicated 
to  the  interior  lA  the  vessel,  causinj?  its  occlusion  in  the  man- 
ner above  described.  Snch  a  pcriphlciiiti*  may  lead  to  eroftion 
of  the  venoii*  trunk  before  it^  lumen  is  occluded  by  a  fimi 
clot,  and  cause  a  profuse  lia-niorrhage. 

Provided  life  is  pmlon^e^l  for  a  sufHcrcnt  period  10  permit 
of  general  infection,  we  find  secondary  pundcnt  deposits  in 
various  orj^ana  of  the  bodv.  Ihe  lungs  seem  to  l>c  the  favor- 
ite *ite  of  infeciioii,  Kptic  pneumonia  being  the  most  common 
eom  plication, 

Secon<lary  brain  abscess  is  also  met  with,  and  secondary 
thrombosis  of  some  of  the  nlhrr  venovw  sinuses  within  the 
cranium  as  well  It  its  interesting  to  note  that  the  primary 
fitiral  afTccCion  and  the  primary  sinus  thromboGis  may  cause 
secondary  Ibrombose*  and  brain  abscesses  upon  the  opposite 
*ide.  For  this  reason  much  uncertainty  exists  as  to  the  nhi- 
msie  outcome  of  any  operative  procedure  direcii-d  tovvan:!  the 
primary  seat  of  aiTedion. 

Symptomatology. — The  tymptoms  to  which  thi>  affection 
K1VC5  riM"  nrc  iatidion*  in  their  development,  and  may  c**cape 
notice  for  a  considerable  period.  The  fym[>tom  characteristic 
of  ihe  invoivenient  of  one  of  the  large  verou*  cbannelji  i*  a 
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<)nc!<len  n^c  in  icmpcracnrc  followH  by  a  f^pontancoos  h\\  to 
;ujnud  or  nearly  normaJ,  This  may  be  the  only  symptom,  and. 
imteM  the  temperature  i*  taken  at  frequent  intervals,  raay  en- 
tircly  escape  oljservation.  The  sudden  rise  in  temperature — 
uhich  \&  o*iially  exoessive,  and  may  reach  104^  or  106** — ts 
due  10  the  passage  of  septic  matrrial  inli.i  ihr  general  circular 
lion  at  siiirccssive  interval*,  owing  lo  the  lireaking  flown  of  the 
dot  wilhin  ihc  sinus-  After  this  condition  has  continued  for 
sonic  time,  symptoms  of  general  sepsis  develop,  such  as  asthe- 
nia, cmucialion,  and  an  ashy  h;ic  of  the  skin.  The  nse  in  tem- 
perature is  usually  followed  by  profuse  pertpiratton.  In  the 
laie  stages  conviitutional  depression  accompanies  ihi'^,  hut  when 
the  patient  is  in  fairly  vigorous  heiikh.  as  al  ihe  onset  of  the 
disease,  this  depression  may  he  so  slight  as  to  escape  obscr\"a- 
tion,  A  severe  rigor  is  not  an  iimu'^nal  symptom,  and  is  met 
with  in  many  cases,  hnt  is  quite  freciuently  wanting-  Where  it 
occurs  it  is  of  gre:H  diagnostic  importance,  hul  Jts  absence  ren- 
ders the  exclusion  of  sinns  thrombosis  by  no  means  certain. 
Symptoms  referahJe  to  the  cranial  contents — such  as  headache, 
local  or  general  convulsions,  paralysis,  mental  dullness,  or  dc- 
Imimi — arcahi^cnt  in  uncomplicated  cases.  Where  met  with  in 
connection  with  evidences  of  smufi  thrombosis,  we  should 
always  suspect  the  involvement  of  either  the  cerebral  suhi;tance 
itself  or  of  secondary  meningiti*  affecting  a  considerable  portion 
of  the  hrain  coverings.  When  iliei'e  is  a  secondary  process  in 
some  remote  organ  from  the  lodgment  of  infectious  emboli,  vvc 
have,  in  addition  to  the  rise  in  temperature,  symptoms  peculiar 
to  the  organ  involved.  As  stated  aliovc,  these  deposits  occur 
most  frequently  in  the  lungs,  an<l  a  septic  pneumonia  is  the 
most  common  complication.  This  is  of  the  lobular  tvpe.  i*o- 
lalcd  areas  of  the  pnluuinary  li?-isiie  becoming  consobdaced.  and 
cither  resolving  subsequently  or  brealtiug  down  wilb  the  for- 
mation of  a  pulmonar>-  abscess.  The  liver  and  sptecn  may  also 
be  the  seat  of  these  deposits,  hut  the  symptom*  presenled  arc 
so  vague  as  to  escape  recognition,  anil  the  condition  ts  dif 
covered  at  ibe  necropsy  onTy. 

Dtagnosia. — The  recognition  of  involvemertt  of  thr  lateral 
sinus  is  by  no  means  difficult,  as  a  rule.  The  sign  most  char- 
pcterifiiic  of  this  condition  is  the  extensive  fluctuation  in  tem- 
perature. In  order  10  recognize  the  condition,  il  is  necessary, 
therefore.  That  the  temperature  be  taken  frequently.  It  is  vaie, 
in  all  cases  of  snppnrative  otiiis  media.  e*ipecial!y  in  tho^  tvliere 
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ihe  nias!oid  has  hren  involved,  to  have  the  tcitipetalurc  Liken 
c\^ry  two  or  Uirce  hours  during  the  day.  and  ai  least  every  four 
hours  during  the  niglil.  If  these  frequent  observations  ore  not 
inacle>  the  cliiiracienstic  temperature  tlnctuatioiis  iiiav  entirely 
4;fica|)c  observation,  and  :in  error  in  diagnosis  may  thn>  occur. 
This  extensive  v^irintion  in  tcnijjerature  is  in  itself  ^ulluicnt  to 
warrant  the  surgeon  in  assnniiiig  thai  the  lateral  sinus  is  in- 
volved. It  shouhl  be  remembered  that  smus  thrombosis  is  not 
infrequently  complicated  hy  ^  certain  amount  of  meinngitis. 
When  this  occurs*  the  temperature  will  not  l>e  intermitient,  but 
remittent,  the  memrgeal  inrtammation  being  surticieni  to  cauit 
a  constant  tem|>craturc  elevation  of  ai  least  one  or  t^vo  degrees 
above  the  normal  siancUrd.  In  some  uast-s  where  sejiiic  throm- 
bosis has  been  present  for  some  time,  the  Lhrombus  extends 
do^vinvani  from  the  lateral  jiiniis  into  the  internal  jugular  vein. 
In  these  ca'^e.-i  there  is  ordinarily  some  tenderness  m  the  neck. 
This  tendcmCRs  graikially  extends  downward  as  the  ihscase 
advances:  at  first  there  is  a  marked  tenderness  just  behind  the 
ramus  nf  the  jan  \\hicli  slowly  extends  down  In  the  angle"  and 
then  farther  down  the  neek  along  the  stcmo-masLoid  mus- 
cle, llic  stiperficial  and  deep  lymphatics  of  the  neck  &rc  usually 
involved  ciwite  early  in  the  course  of  the  disease.  Some  writers 
describe  the  presettce  of  a  hard,  cord-like  band,  to  he  felt  on 
palpation,  jdoug  the  anterior  border  of  the  sterno-masioid  mus- 
cle whenever  the  internal  jugular  is  Ihe  seat  of  a  thrnmhns,  I 
have  seen  a  number  of  cases  of  sJnus  lUrombosis  with  extension 
to  the  internal  jugular  vein,  but  in  no  instance  have  I  ever  rec- 
ognised Ihe  presence  of  this  cord-like  band  occupying  the  re- 
gion of  the  internal  jugular,  In  tny  own  cases,  I  have  often 
(oiuid  a  hmwny  *\vclHng  just  Iwhird  the  ramu*  of  ihe  jaw, 
evidently  r:mM:d  hy  enlarged  lymph;*|ir*  Thit  sign  i-*,  1  think, 
of  some  diagnostic  importance  in  recognizing  Uie  condition 
under  consideration.  It  must  be  borne  in  mind,  however,  that 
involvement  of  the  lympliatic  glands  frequently  occurs  both  in 
acute  external  otitis^  and  aUo  in  otitic  media,  without  any  in- 
volvement of  the  intcTTtal  jngnlar  %'ein.  Too  much  im|Miriance, 
therefore,  should  not  be  ;^tt;(<:hrit  to  thit  >ign. 

An  examination  of  the  fundus  oculi  should  always  be  made 
in  tbcfic  cases.  The  presence  of  a  choked  disk  will  confirm  the 
diagnosis  of  sinus  thrombosis  in  doubtful  cases. 

Another  symptom  of  diagnostic  imporiance  is  the  develop- 
ment of  an  aiLthenic  condiTion  without  Miflicient  local  disturb* 
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aiicf,  ciilier  in  the  middle  ear  or  nia^toitl,  lo  fully  account  for 
ii%  occurrence.  By  exclusion  ihU  can  only  come  from  general 
sepsis,  antl  iia  siwldcn  dcvclopmcm  is  imiicntive  oi  the  convey- 
ance of  the  scfUic  miiteml  intt>  Ihc  Moo*!  current  through  a 
channel  of  consitlcmMe  siic.  The  occurrence  of  TiRorj  anj 
profuse  perspiration  are  of  great  diagnosiic  value.  The  exam- 
ination of  {he  ear  or  of  ihc  masioid  \voinid,  if  an  upemtion  lia* 
been  performed,  furnishes  |>racl>cally  no  iiifonUAtion  of  value. 

PrognosiSn — A  cert^iin  pro|K>ntoii  of  these  cii5C5  of  primary 
thrombosis  recover  spontaneously .  although  it  is  impo^iblc  to 
sciy  how  many  die  subsequently  from  the  developmcni  of  a 
cerebral  abscess.  The  condiiion  nui^t,  ho\^-e\'er.  alwayi  be  re- 
garded as  gruve,  and  one  wliich  will  i>rrthahly  terminate  fatally 
unlc.^  relieved  ai  ;he  hands  of  the  Mirgcon.  The  rcMilts  of 
operative  treatment  in  ilicse  cases  arc  exceedingly  good.  In 
Ihirty-thrcc  cases  operated  on  by  the  author,  twenty-eight 
were  cured,  rtnd  five  <hed,  from  septic  pneumonia,  diabetes, 
septic  iiephriii*,  acute  non-Infectiotis  nephrUis  and  menlnf^fttls 
re*pccnvely  Out  of  the  twenty-eight  cases  ctirefl.  in  »tx  ex- 
cisioTi  of  the  iiueriial  jugnUir  was  ncct'ssary, 

Whei-e  extension  lo  the  internal  jugular  has  ukcn  pla^x- 
ihc  projjnosis  is  naturally  more  grave  than  where  the  di5ca5c 
\i  fccogniied  before  the  clot  has  extended  downA%^rd-  Even 
ivhere  ihe  jiiK^ilar  i^  involved,  however,  prompt  operative  treat- 
ment Ts  iKually  efficient  hi  savintj  life.  Out  of  nine  ca^es  nper- 
ait*<l  oti  hy  the  anihnr,  a  curt-  re^ntlccl  in  eight. 

Pulmonary  involvement  is  not  of  necessity  fatal,  the  local 
proec^s  gradually  disappcarhig  if  the  powers  of  resistance  of 
the  ijaiient  arc  siifficieut.  Death  usually  occurs  either  from 
profound  systemic  infection,  from  the  development  oi  diffuse 
meningitis,  from  the  formation  uf  a  cerebral  abscess,  or  from 
cxittisivc  ]juhnonary  hivolveTttent . 

Treatment. — The  operative  treatment  proper  in  these  casc*i 
will  be  discussed  in  the  section  devoted  to  surgery.  Tins.  I 
believe,  should  always  be  adopted  when  the  diaguoMS  is  certain. 
The  only  therapeutic  measures  to  l>e  employed  are  those  which 
will  most  successfully  combat  the  asthenic  condition.  The 
frt'p  adniinislrntion  of  ^limnf^nts  is  ]ndir;i1rd,  :il:-nhnl  prolmldy 
being  the  best,  as  it  acts  both  as  a  food  and  as  a  stimulant. 
When  superficial  abscesses  develop,  they  arc  to  be  opened  ac- 
cording lo  the  general  rules  of  surgical  practice.  Tlie  exhibitiim 
of  targe  do&es  of  quinine  seems  to  be  of  value  in  <Limtnishing 
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(he  febrile  movctrcnt,  chnii  cnrtailitig  ihc  excessive  tissue  ^va^cc, 
Pariiciilar  alientioTi  ^iioulil  he  ];i»id  to  ihe  niitritiou  cjf  the 
]i;Liit.-iii.  Tlic  MMcmatic  a^liiiinisiration  of  milk,  c^^j*.  ami  mlier 
highly  nntl■^tiou^  and  easily  tUgc-^tcl  fooda,  should  be  phiccd 
in  ihe  h;mils  t»t  an  exi^cricnccd  nurse,  Ic  aid  the  pniicnt  to  com- 
bat success ftjliy  ihc  infectious  process.  Where  the  stomach 
becomes  intolemni,  the  food  should  be  anificinlly  cUfifcstcd 
befort-  ii  is  administered.  Rect^il  alimentatkm  may  be  neces- 
sary ill  sumc  cases. 

EXTRADVRAL   AbSCESS. 

ThiscoTKlitionisessentially  one  of  localized  piirulenl  menin- 
gitis, in  which  the  vjs  nycdkatrlt  mituy<r  has  limiied  the  suppu- 
rative pri>L'tfss  tc  a  smaller  area  of  meninge;il  surface,  hi  this 
condilion  \vt  fuul  ibe  menttiges  ;idli^rtfut  tfi  the  interuid  table 
of  the  skidL  completely  walling  in  ibc  purulent  collection  iind 
preventing  the  dcvclopmcul  of  diffuse  inrtammation^  Most 
commonly  an  abscess  between  the  dura  mater  and  the  inienial 
table  of  the  skull  is  a  complication  of  a  chronic  suppurative 
process  within  the  middle  ear  or  mastoid.  The  thin  i^all  sepa- 
rattii)^  tlitf  lining  mcTiihrane  of  thr  mid^lle  i^ar  and  nianioid 
process  from  the  meninges  become*  necrotic.  Duntiff  ibc 
period  in  which  this  process  is  taking  place  a  localised  menin- 
gitis of  a  low  grade  is  developed  aljout  the  affected  area,  so  that 
when  the  necrotic  portion  *.efjai^te*.  the  correspond  in  15  dural 
area  is  completely  lihut  olT  from  the  general  cranial  caviiy.  This 
evidently  can  lurt  ocrnr  when  tbe  jinigrrss  of  thr  di^ea-^ie  is 
nipid.  the  development  of  or^nized  tissue  lakin^;  place  only 
after  a  considerable  period  of  limc.  A  similar  localized  trcnin- 
giti?  may  occur  from  the  lodgment  of  nn  embolus  or  from 
tlirombosis  of  a  venous  trihular>\  or  often  of  one  of  the  brger 
!>inuses.  Fof  «ome  reason  the  tbrombu*  does  not  break  down 
rapidly,  hut  cHnKi*<  a  -tubanift-  intlammaltnn  nf  flir  ti^&uei^  in<- 
cloMng  it,  to  ihnt  when  ulcenitinn  takes  place  there  is  no  com- 
munication with  (he  genera!  cranial  cavity. 

Symptomatology-— This  condition  produces  few  symptom* 
characteristic  of  it*  presence.  The  two  most  important  sign* 
are  severe  and  continuon*  headache,  localijred  o\  er  tbe  alTccied 
area,  *i  modrrjitely  eirvalecl  trnprrattuf,  seMcun  alrtive  101.5' 
or  \02^.  ivhich  itndergoe?*  slight  flurtualiuns,  liut  seldom 
reaches  the  normal  standanh  Localizing  symptoms  arc  rare, 
no  portion  of  tbe  motor  tract  being  pressed  ui>on» 
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When  situated  in  ihc  cerebellar  fos^a,  vcriiRo  and  vomiting 
may  occur.  Menial  dullness  is  met  with  in  the  Ian  stages 
wiihoui  reference  lo  the  location  of  the  abHce^.  and  is  prob- 
ably  <Ie'prmieiTl  upuii  the  incrt;;i-'^e  in  tiilniriTinia]  pressure  from 
effusion  into  ihc  ventricles.  The  diief  diagnostic  symplomi, 
however*  arc  the  temperature  and  the  headache,  vvh^ch  continue 
ir  spite  of  a  free  opening  in  the  mastoid  process.  The  tem- 
peraiure  is  not  iutficicntly  elevated  lo  indicate  Thrombosis  or 
meninifiiis,  this  laiter  being  also  excluded  on  accoiuu  of  tlie 
niilil  i:l]ar;iv:lcr  of  the  symptom^,  while  the  ;ili\ence  of  -iny  local- 
ising miinifesUlions  and  the  elevation  of  tcmpcratorc  serve  to 
distinguish  it  from  an  abscess  in  the  cerebral  substance.  The 
headache  is  apt  to  be  locahzed.  and  over  the  pninful  areas  the 
pans  are  often  exquisitely  sensitive  to  pressure.  This  sharply 
localized  tenderness  is  of  importance  in  deicrmining  the  loca- 
tion of  the  absces*. 

Prognosis. — A  colleclion  of  pus  in  this  situation  may  re- 
main  latent  for  a  long  periods  Any  acute  process  involving 
the  middle  car  or  mastoid  may  excite  it  to  renewed  activity, 
causing  an  acute  diffuse  meningitis  or  rupture  of  ihe  abscess, 
with  evacuation  into  eiiher  the  cranial  cavity  or  cerebral  sub- 
stance. Dealh  may  be  caused  by  the  incre;isefl  pressure  if  the 
rupture  is  hilnicraniaf.  nr  exlerriiil  rupture  occasioiially  takes 
place,  with  abatement  of  the  3>'mptom5,  \\  hen  the  abscess  i» 
recognized  and  evacuated,  recovery  is  the  nile.  Out  of  twenty- 
five  cases  operated  upon  by  the  author.  lwent}''thTee  recovered 
and  two  died.  SpontaneoLis  evacuation  through  the  outer  wall 
of  ihe  craninm.  with  subsn|ueiil  favorable  progress,  has  oc- 
cnrrcd  in  two  cases  observed  by  Knapp.  The  abscesses  opened 
near  the  occipital  protuberance  in  both  cases. 

Treatment. — Internal  medicaiion  should  be  limited  to  the 
administration  of  supporting  and  stimulating  agentSn  The  onty 
curative  mea!iiiire  is  the  evacuation  of  the  abscess,  the  technitjue 
of  which  procedure  will  be  described  later. 

CeRKIIRAL    AllSCESS, 

A  localised  purulent  focus  within  the  brain  tissue  may  t)e 
euher  acntc  or  chronic  in  its  development.  Tin?  acute  cases 
are  exceedingly  rare,  while  ii  is  probable  that  ihe  mosl  com- 
mon cau5C  of  chronic  cerebral  abscess  is  a  purulent  otitis.  These 
abscesses  may  be  single  or  inidliple;  they  may  involve  the 
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coricx  or  ihc  deeper  regions  of  ihc  hram,  antl  rtiny  l)c  limitctJ 
To  one  side,  or  may  be  met  witli  in  both  cerebral  licmi^phercs. 
They  may  follow  either  a  simple  inflammation  within  the  tym- 
|janum.  with  ih^  formaiion  of  pus,  or  a  similar  corflliion  ivithin 
thtr  mnMiiiil,  au  infectiotis  tbromUjsi*.  L>r  ah  tr]jiUnr;il  pnruleiil 
eollcctioriH  The  locality  most  frcqiiertly  affected  is  the  teiti- 
poro-splicnoidal  lobe,  and  the  next  in  frc<|U€ncy  is  the  cerebel- 
lum, UccQSionally  a  similar  process  \s  foutid  in  tlic  medulian 
a  Title,  they  arc  situated  rather  deeply  in  the  cerebral  sub- 
stance, and  if  left  to  themselves  may  rupture  into  the  lateral 
vcntnrlc^,  Di-seharge  of  the  contents  lliroiigli  thif  iiieninge* 
occaMonally  occur.\  where  the  accumulation  is  superficial,  and 
in  rare  instances  the  pus  finds  its  way  through  a  perforation  in 
the  tympanic  root,  and  appears  externally  as  a  discharge  from 
the  nieaitis.  An  abseess  may  remain  latent  for  a  period  of 
many  years,  being  excited  to  renewed  activity  by  the  ot'currcnce 
<>i  an  -inite  inllanimalLon  of  thr  region  primarily  Invoked. 

Examination  of  many  of  these  al>sce:*sc5  shows  that  the 
contents  arc  siciilc,  anihcial  cultures  being  entirely  inert. 

Symptomatology. — U  located  so  that  pressure  is  exerted 
upon  the  motor  tract  or  upon  the  motor  area  in  the  cortexj 
localijing  symptotns  occur.  These  are  at  first  of  a  com-ulsive 
t'lianicter  if  the  proce^*  is  ;icute,  but  \vheti  chronic  the  increase 
in  prr^j(ure  develop*  so  gradually  tliat  the  various  areas  arc 
destroyed  completely  wiibont  any  pi'evious  stage  of  cxcilalionn 
Hence  ihc  paralylic  stage  is  not  preceded  by  one  characlcriccd 
by  convulsive  seizures. 

The  favorite  site  for  the  development  of  this  abscess  is  in 
the  lemporo-^idienciiihil  lobe,  and  hence  characteristic  local- 
izing 5ymplom^  are  nnly  produced  when  the  abscess  hns  at- 
tained considerable  size,  in  which  case  it  involves  the  speech 
area,  and  produces  either  sensory  or  motor  aphasian  The  apha- 
sia in  these  cases  is  sometimes  only  recognizable  upon  a  rather 
careful  examination.  The  patient  may  be  able  to  answer  ques- 
tion* perfectly,  hut  on  being  iwked  the  n:ime*  of  variou**  objects 
prc*cnie<l  lo  him.  will  hesiraic  and  rci^poud  ?(lnwly.  or  may  nanu- 
the  article  wrongly.  This,  of  course,  indicates  involvement  of 
that  portion  of  the  brain  throufrh  which  the  fibres  running  from 
the  visual  centre  to  the  worri  centre  pa^s.  In  many  of  these 
eases,  if  the  object  preaemed  to  the  t>aiient  is  named,  he  is  able 
Hi  repeat  the  name;  for  instance,  if  a  key  i*  fthown  the  patient, 
he  may  be  unable  to  say  the  word  "  key/'  yet  will  repeat  it  after 
3« 
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ili<r  examiner  or  maj'  say  il  is  for  unlocking^  the  door,  dc^iir- 
naluig  the  use  of  the  article,  bui  entirclv  lorgeliing  its  ;tctiial 
nani«.  Ii  goes  without  iaying  ihat  the  aplirisic  symptoms  arc 
only  present  uhere  the  nbsce^^  is  locaicil  upon  the  left  sickv 

The  syniploTti  ui  ;L^ni|ilita  is  alsu  pre<i(rnt  in  some  of  ihc^c 
cases.  A«  the  great  majority  of  the  patient*^  siifrering  from 
severe  intracranial  complications  are  met  wiih  in  hospital  prac- 
tice, this  manifestation  is  not  as  important  a  tiiagiiostic  feature 
a9  is  that  of  aphakia,  m;Lny  of  these  ]>atients  not  being  ahle  to 
write  at  -ill  or  at  ihe  hesi  wrilmg  ver\'  poorly- 

SoTneiime*  localising  symptnn]>  ;ire  wanting:  CliU  is 
especially  irne  if  the  atisccss  is  situated  upon  the  right 
fiidc.  in  which  case  the  speech  centres  ivoliM  not  be  in- 
volved The  asthenic  condition  is  more  imlicaiive  of  the 
affection  than  in  any  special  manife&iation*  From  a  rapid 
increase  ir  the  size  of  the  ab^ce*^s,  local  or  general  connJsion* 
may  ncciir;  the  pnlse  may  he  acceler;iteri  in  acme  case^,  \\xtt 
relation  between  ihe  pulse  and  the  temperature  being  the  re- 
verse of  that  characteristic  of  meningitis.  In  the  chronic  cases 
development  is  so  insidious  that  the  first  symptom  noticed  is  a 
condition  of  mrirked  physical  impainnent.  The  mental  status 
fumislies  valnahle  information  a^  welL  the  patient  being  irri- 
table ^t  times,  ^vhile  at  other  lime?  he  i^  either  inattentive 
or  even  Mininnlmi.  This  comlitinn  of  hehetndc  grailually 
deepens  to  one  of  coma,  llic  temperature  is  seldom  cle^'atcd 
above  90°;  the  pvdsc  is  usually  normal  occasionally  mlcrmii- 
lent  Headache  of  a  dull,  diffuse  charaeier  is  complained  of 
in  eases  of  long  standing.  Sometimes  sleeplessness  ts  the  only 
symptom  for  which  the  |i;niert  seeks  ;Klvlce- 

Tlie  icnniTialion  nf  the  case  i*  iisn-illy  -\mlden»  death  taking 
place  from  nipturc  into  the  ventricles  or  from  compression  or 
destruction  of  the  vital  centres. 

Diagnosis. — In  discussing  mastoid  inflammation,  it  nas 
Elated  thai  the  recognition  of  a  cerebral  abscess  depended  prin- 
cipally upon  the  gradnwl  and  steady  imparrment  of  the  general 
health  witlmnt  any  ^nf^lcicni  loral  ratise,  and,  in  ;br  ati>encc 
ofsymptoms,  pointing  to  either  meningitis,  cxtra-dural  abscess. 
Of  sinus  thrombosis. 

Bergmannn*  in  bis  monograph  npon  the  surgical  treatment 
of  intracranial  disease,  asserts  that  the  history  of  ototThora,  past 
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fir  present,  together  willi  persistent  sleeplessness  and  a  (empcra- 
liirc  remaining  ?itca*lily  at  al>niu  99'-^,  are  sufficient  indicatluns 
for  opening  the  cranifi!  cavity  far  the  purpose  of  exploration. 
The  experience  of  this  surgeon  would  certainly  lend  great 
weight  to  Ins  statement;  but  in  ilie  cases  which  come  under  the 
ohser\'atiaii  of  the  otologist  wc  may  usually  wail  until  >ioni« 
locah^ing  symptoms  develop  or  nniil  the  condition  of  hehetiule 
i^  well  prtnumnced  hefnrc  we  interfere.  The  ailvantagc  of  delay 
Iks  in  the  fact  that  more  precise  indication*  as  lo  the  particular 
location  of  the  abscess  may  appear  in  the  laic  ilagcs,  while  the 
dDnt^er  to  the  patient  is  not  materially  increased. 

Complicatinjj  lesions  may  render  the  di;i(jnosi*  difTicult,  and 
tT  i*  well  111  jwiir  itt  min<l  that  an  otitis  upon  are  .side  may  pro- 
(hicr  an  td>i,ces5  of  the  opposite  cerebral  hemisphere,  a  fact  which 
still  further  complicates  our  diagnosis. 

An  examination  of  the  held  of  virion  may  yield  valuable 
information  in  locnlini:  the  abscess.  The  ophthalmoscope  may 
reveal  the  presence  of  chokeil  disk,  but  this  appearance  ift  in- 
diiMtive  iif  an  intracranial  lesion  simply,  and  is  not  characteristic 
of  •ihsL-e?*5  ;ilone. 

Proiniosis. — Unless  surgical  aid  is  invoked  an  abscess  with- 
in the  brain  substance  must  cansc  death-  It  is  proper,  there- 
fore, to  resort  lo  surgical  measures  as  soon  as  the  diagnosis  is 
made.  In  some  instances  it  is  wise  to  wait  for  the  develop- 
ineiil  of  symptoms  which  will  indicate  ihe  ftiluaiion  of  the  [m- 
rident  collection.  This  iricrval  will  drpend  inudi  n]Hin  llic 
general  condition  of  the  patient,  and  it  is  to  be  remembered 
rhat  the  operation  is  not  to  be  delayed  until  Ihc  patient  is  too 
much  exhausted  to  react  from  the  operation.  Of  nineteen  cases 
operated  upon  by  Macewen.*  eighteen  recovered,  while  Kor- 
ner  t  ha*  collated  fifiy-fjve  cases  operated  upon,  twenty-nine 
()f  which  recoviTfd,  Of  nine  ca^e*»  upcralcd  ini  by  the  author, 
death  followed  in  six  and  three  were  ctireth 

Treatment. — Nothing  but  operative  interference  is  of  the 
slichtest  avail  in  these  case^.  Ontil  the  surgeon  is  ready  to 
operate,  the  treatment  sboukl  be  dircctc<l  to  improving  the 
nutrition  of  the  patient,  so  that  he  may  be  able  to  react  from  the 
operation.  Tlie  lechnitpn;  iti  the  ^ipenilicpu  will  he  ciinsidcrcd 
in  a  separate  section- 

*  P)n:igfnlc  lnrecttv«  DliMt«ii:if  lh«  Brtin  and  SptnaT  ConI,  Am.  Ed.»  Svw  Yoric, 
t  Die  DiLtJHhcn  Erkrftnk.  c1t>  llims,  qI«„  1894.  ?-  145- 
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Cebeoellar  Abscess. 

The  occurrence  of  an  abscess  within  the  ccrcbellnm  as  the 
result  of  purulent  ititlnnini^tion  oE  the  middle  car  is  by  no  meaii5 
tincommon. 

Out  of  one  hundred  and  sevemy-seven  es5cs  of  l>rain  ab- 
!icefts«H  colleeied  l>y  KtJnicr,  mnety-eislit  were  cerebellar  and 
scventy-iiinc  cerchral.  Tlir  mhiicc  of  infccliun  of  the  ccrcbel- 
kim  is  most  frequently  cither  through  the  labyrinth  or  directly 
tlirougli  ihc  po^Tcrior  wall  of  the  laiei^l  sinua.  Statistics  5liow 
thai  the  abscess  i&  situated  with  atout  equal  frequency  in  cither 
hemisphere.  Out  of  one  hundred  and  three  cases  of  cerebellar 
abscfss  re|>arre<l  liy  Kucli  *  fifiy-three  were  in  the  riglit  hcmi- 
flphcrc,  forty-eight  were  in  thr  left.  M\d  in  two  ulacs  both 
hemi^iphercs  were  involved. 

The  pathologicai  changes  which  take  place  consist  not  only 
in  the  brcakingdowit  of  the  infiiirated  tissue,  with  the  formation 
of  pus,  but  also  In  a  coMection  of  fluid  in  the  lateral  ventricles. 
due  tn  prtfSMire  of  ilji?  cfillection  of  pus  below  ilie  tentorinni. 
Tliis  p;iThD!oj;ir4l  brUir  1%  of  considerable  itiijHiriarcr,  vnce 
the  symptoms  to  which  n  cerebellar  abscess  may  give  riftc  may 
be  cnTTrcly  due  to  the  vcnlricidar  dikniation  which  it  causes. 

SymptomaCoJo^,  ^1  he  symptoms  which  this  condition 
produces  are  extremely  obscure.  When  located  deeply  wilhin 
the  cerelieUtini,  a  cnllecnofi  of  pus  nay  cause  pensisieni  vomit* 
ing.  This  symptc^m  h.  ho^\ever.  nf  rxirctncly  rare  omiTrrnei?. 
although  uncontrollable  vomiting  in  any  case  in  which  there  is. a 
history  of  long-contimicd  suppuration  should  always  be  regard- 
ed with  suspicion.  Dizziness  and  unsteadiness  in  gait  has  been 
observed  in  cenain  cases.  For  the  most  pan,  however  the 
ij  mptoms  are  those  of  increased  iniracrsnial  preiiure,  no  local* 
i/-ing  \vmploTns  being  present.  Tlit  patient  ts  dnll.  :ip;ithetic'; 
sometimes,  if  <|tiestinned.  lie  will  complain  of  severe  headache, 
although  this  i*  seldom  a  prominent  symptom.  In  three  of  the 
coses  which  have  come  under  mv  observation,  the  patients  have 
died  suddenly  and  tmdoubtedly  from  rupture  of  the  abscess  into 
the  fourth  ventricle,  and  the  condition  i\as  discovered  only  upon 
autopsy.  In  one  of  these  cases.  persiAteni  lie^idachr  viZi*  c<im> 
plained  of.  The  temperature  in  these  cases  is  usually  somewhat 
elevated,  although  U  is  seldom  high  until  just  before  a  fatal 
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terminal  ion.  In  three  case^  which  Wavk  recently  come  under 
obj^crviilitni.  ihc  lempcnttitre  iVui  not  go  al>ove  loi"*  iiniil 
twcniy-foitr  hours  prior  to  the  lirac  of  death,  Twu  of  the^ne 
cases  had  a  sudden  and  incxplainaUk  rbc  of  tempcnitiirc,  fol- 
lowed by  K«neral  convuUions,  coma,  nnd  death-  In  the  Ihiixl 
case  the  coma  supervened  iminediaielv  after  operation.  A  hratn 
abscess  had  l»een  *4n*pectrd  at  ilitr  tiinc  of  operation,  which  cor- 
seted simply  in  the  nidital  procedure  for  the  relief  of  a  long- 
sUndingr  purulent  otitis.  The  cerebellar  abscess  was  dis- 
covered after  flcathn 

It  will  be  seen  from  the  history  of  these  case^»  and  from 
many  others  reported  in  lUeratyre,  that  the  symptoms  of  this 
ciHiditioii  are  mo«  cihsnire.  Wlicre  vndi  !^ymptom!^  as  vomit- 
in^»  iirist«idincvs  in  gait  or  nystagmus  are  present  in  any  case 
snfTering  with  an  aural  discharge  which  has  lasted  for  some 
weeks,  the  possibility  of  cerebellar  involvement  shoidd  always 
be  borne  in  mind. 

Diagnosis. — The  reco^iition  of  thift  cordttion  presents 
manv  diflTealtie*.  1  thinU  we  mav  sn\  that,  at*  !\  ffenera!  m\e. 
a  cerebellar  abscess  will  *iTiIy  he  rrcogni/ed  n(Mjn  ihr  uprrating 
table.  It  may  be  suspected  it  the  symptoms  ciMractcnstic  of 
this  eondition,  and  noted  in  the  previous  paragraph  on  Symp- 
tomatc^c^,  are  present.  .'\s  these  are  very  treqncnily  absent* 
Iiowever,  the  (urjieon  will  proliably  simply  make  the  diajjnosis 
that  the  pritient  is  "^nlTTering  fnmi  some  iTitnicianial  lesion  of 
otitic  urigiti,  :ind  tlu-  jiri-sencr  of  the  i"ef<"l>c"llar  ab%crs-s  will  he 
discovered  upon  an  exploratory  craniotomy.  An  examination 
of  the  fundus  oculi  will,  in  many  of  these  cases,  reveal  the  pres- 
ence of  a  choked  disk.  The  surgeon  wdl  consider  the  ccrehcb 
liim  the  probable  «ite  of  the  lesion,  when  the  symptoms  point  to 
an  iniracrsmial  collection  of  pn«.  and  the  loralixin^  symptoms 
char^iCterifitic  of  either  cerebnd  abscess  or  b;i^iUir  mrniughis  ;tre 
absent,  h  should  he  remembered  that  a  cerebellar  abscess  not 
infrequently  causes  an  acute  dilatation  of  the  lateral  ventriclea, 
and  that  the  symptoms  may  be  simply  those  of  serous  menin- 
gitis. Dilatation  of  the  ventricle*  may  be  found  at  the  time  of 
the  exploratory  operation,  and.  under  these  conditions^  it  is 
jilway«  wi^ir  lo  rxplor^-  the  rrrebelhmi.  in  cirder  to  find  ;i  |K}Ssihle 
cause  for  this  ventricular  cfTusion, 

Prognosis. — As  the  condition  is  so  difficult  of  recognition, 
the  proyiiosift  is  naturally  unfavorable.  U  the  disease  can  be 
recopnixed  and  the  pus  evacuaicd,  the  patient  has  a  (airly  good 
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cliafjtc  ai  recovcryn  Maccwen  *  reports  four  cat^?  operated 
upon  by  himself,  all  of  winch  recovcrctl. 

Kornert  reports  iwciUy-mnc  recoveries  out  of  fifty-live 
colblcci  C3f^cs  operated  upon. 

Treatment.— As  in  the  case  of  cerebral  abscess,  tbe  only 
ho|ic  "f  rtcitvcTj  lies  in  upcrativ'^e  ircatiiieni,  tlic  |jatieni  of 
coiinic  beiJig  j»rcpar<rtl  for  li  liy  initritiQiial  and  bygicriic 
measures,    The  lcchnic|uc  will  be  described  later 

•  Isogenic  aad  infccuvc  Uueuc«  6f  the  flrtJn  and  ^jiliwl  C«fd,  Ntw  Vofk, 

laW-  P-  333- 

t  Die  uikincUi;  CthrAuKun^cii  tla  IIIiiiJh»  Jcr  IliriihuUrc  uiij  Jcr  Illultchvi,  |i. 
1)1,  \V|r«b*il0n- 
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SURGERY    OF 

THE    CONDUCTING    APPARATUS. 


UvfiER  this  section  wc  shall  consider  those  procedures  dc* 
mandcd  by  various  pathological  conditions  A^ccting  this  por- 
tion of  ihc  body,  While  the  term  embraces  all  operations 
upon  the  auricle,  canal,  t^mpanurn.  nustcid,  and  nd|aix'nl  re- 
gions, it  is  evident  that  many  o!  these  belong  more  to  the  do- 
main  oi  general  than  of  special  surgery-  In  ibis  teeiion  we 
sh;il]  cunfine  ourselves  to  those  operrifintis  which  .ire  not  con- 
siderctl  in  deUiii  in  work*  on  general  sui'^ery  and  which  are 
of  interest  to  those  engaged  in  special  work. 

For  this  reason  operations  for  the  removal  of  neoplasms  of 
the  auricle  or  ii>r  the  correction  of  dclormitics  ol  the  external 
car  will  not  be  described.  On  tJie  other  hand,  the  frequent 
occurrence  of  intracmnial  compliCxilions  as  the  result  ot  .lurnl 
Mippuraiton  renders  the  consideration  ol  the  proper  treau 
mcnt  of  such  affections  imperative. 


CHAPTER   XXVII. 

MIDDLH-EAK   Ol-tUAIlOKS. 

PjEBPABATIONt;   PtiEUMIVARV  TO  OPKRATIONS  UPON  THE 
TVMPAMC   CavITV, 

InsCnitnents. — Every  operator  wiU  from  habit  develop  a 
prcft'rence  ior  ^iwnr  ]).-irt]cuhLr  furrn  of  iriMrnnieut  which  in 
hU  hands  will  be  more  valuable  than  one  of  another  pattern. 
Emphasis  should  be  laid  upon  the  fact  that  in  this  branch  o] 
surgery,  a?^  in  all  'm  bruncheanihe  object  to  be  attained  should 
be  kept  in  mird  rather  thim  the  particular  appli:ince  with 
which  it  is  to  be  effected.     In  a  general  way  the  operator 
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should  have  at  hand  delicate,  shaqi  and  proW-poinicf!  knives 
o(  tx>th  the  curved  itnd  the  str.iight  variety  h  <i  iitiinbcr  ol  au- 
Ifulftr  knives,  the  blade  m  each  knitc  bcin^  bent  dose  to  ihc 
point,  either  to  an  obtuftc  or  ri^ht  an^kv  according;  to  the  por- 
Liculnr  use  tor  which  it  iK  intendetl ;  Kcvcnl  blunt  and  sharp 
hooks,  vanir^ in  sue  and  curve;  curettes:  sharp  spoons,  both 
straight  and  angular ;  delicate  forceph  (or  removing  detached 
portionii  of  tissne.  atiH  :m  ^crascur  for  ihe  vJitne  |niqn>*r.     In 
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additii^n  to  tbese,the  ordinary'  speculum  used  in  examination 
will  be  necessary,  together  with  a  large  numberof  cotton  hold- 
ers for  cleansing  iho  paris  during  llif.  cnurxr  nf  tKe  oprmition. 
and  pfx^bcs,  both  jliff  and  llexiblc.  lor  tactile  exploration,  tt 
bas  been  a  matter  of  much  dbcuhMon  as  to  the  advisability  of 
using  a  straight  kniic  or  one  in  which  tht!  hftndle  mnkcs  an  ob- 
tuse angle  with  the  shaft  in  operations  of  this  character.  The 
question  should  be  decided  by  individual  cxpertment.     For 
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:i  tiitiiilicr  of  years  t  have  employed  wilh  grcal  success  j  series 
nf  instruments  the  blades  of  which  arc  forged  from  small  mccI 
wire  of  The  correct  size  IFig.  ]23)h  The  shaft  of  each  insini- 
mcnl  is  provided  with  a  screw  lliread  which  enablt's  it  to  be 
fastened  firmly  itno  a  sm.ill  handle  made  of  octagonal  brass 
rod.  The  shank  of  the  knife  is  left  malleable,  which  permft* 
of  lis  being  lieni  at  an  angle  with  the  handle,  or  being;  used  as 
a  straight  instr^irnent.  according  to  circnm stances.  These 
instruments  arc  CQmjjarativclv  chcaji,  and  this  isatnallcrof 
CDn&iderable  ojnscqucncc,  as  the  instruments  become  useless 
alter  a  tew  opcrationsL  It  is  important  that  all  knives  should 
possess  sufficient  thickness  at  the  back  to  permit  the  blades 
to  be  honed  to  a  kctn  edge.  No  cutting  instrument  which  is 
thin  nnd  spatuIa-Uke  can  be  brouffhi  to  a  fne  ed^je,  no  matter 
how  much  care  is  exercised.  Too  much  stress  can  not  be  laid 
upon  the  necessby  of  having  all  cutting  inslruments  as  sharp 
ai  c.ire  and  art  ciin  make  thcai,  li  may  seem  superfluous  lo 
lay  much  stress  upon  this  point,  but  it  is  so  eumnionly  neg- 
lected in  aural  surgery  that  1  IccI  warranted  in  emphasizing 
it  here. 

Concerning  the  preparation  ol  the  instruments  for  opera- 
tion, immersion  in  a  boiling  soda  solution  of  the  strength  of 
one  per  cent  has  in  all  cases  proved  satisfactory.  The  larger 
iDStniment^,  such  as  forceps,  prube*^,  specula,  etc.,  may  be  al* 
lowed  to  remain  in  the  boiling  soluiion  for  from  three  to  five 
lninute^.  Delicate  knives,  however,  shoukl  be  simply  im- 
mersed for  a  moment  and  then  withdrawn. 

Preparation  of  the  Field  of  Operation.— Where  there  has 
Lx'cn  no  discharge  trom  the  external  auditory  meatus  it  usu- 
ally suffices  to  cleanse  thoroughly  the  car  al  the  time  of  the 
operation  by  means  of  a  solution  of  bichloride  of  mercury  of 
the  strength  of  i  to  3,coo  in  equal  parts  of  alcohol  and  water, 
the  lotion  being  applied  by  means  of  a  i:oti[m>tipped  probe. 
The  walls  of  the  canal  sliould  be  thoroughly  scrubbed  so  as 
to  remove  not  onlv  an}-  M]f>c:rrici:il  deposit  which  may  be  pres- 
ent, but  also  any  desquamated  epithelium  which  may  ndherc 
closely.  It  is  better,  however,  to  precede  this  cleansing  by 
having  the  ear  .syringed  once  daily  upon  the  two  days  preced- 
ing the  operation  with  an  aqueous  solution  of  the  bichloride 
of  mercury  of  the  strength  of  I  to  5,000,  the  canal  being  oc- 
duded  by  a  pledget  nf  vTerili/eJ  cotton  iinmediately  after  the 
irng.ition  and  the  pledget  allowed  to  remain  in  sreu  uniil  the 
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neit  deansiag.  It  is  a  fact  not  ordinanty  rtcoi:niirc<l  that 
low  v^^table  oi^anisms,  such  as  various;  forms  of  a^crgiJlua. 
arc  encountered  quite  frequently  in  the  external  auditory 
uneacus^  and  in  no  small  degree  tend  to  excite  Jnllainmatory 
AcitoTi  ultcr  ui^eraiivf  priHjt^durc^s:  and  ii  i%  for  the  purpose 
ol  thoroughly  cmdicatiog  ihcsr  giowihs  from  the  field  of 
ojiciaium  that  tiic  above  measure*  are  advisfd,  cvi^n  in  ibises 
where  ihc  canal  sccm^  pcrkctly  clean.  Where  there  has  been 
an  otorrhaa  of  iong  iianding  it  is  still  more  necessary  to 
ckan?(e  the  parts  thoroughly  by  irri;:at«)n  with  ami^'ptic  lo- 
tions before  retorting  to  any  operaiiun.  Thorough  syringing, 
cither  once  or  several  times  daily,  according  to  the  amount  oJ 
discbarge,  Is  impcranve  for  ai  least  five  days  before  any  op- 
crsiTivc  proccthires  art^  att^mplc?ti.  Th^  jwrticular  -iTilisepuc 
chosen  is  a  uiatter  of  Utile  importance:  the  bLciiluridc-o£*mer. 
cury  KoUilion  nt  fhr  Mrcngrh  ol  i  tt^  5^000,  or  Jt  tliluLc  Milution 
of  peroxide  of  hydrogen,  or  of  carbolic  acid  1  to  jOp  or  a  saiu- 
nted  solution  of  boric  acid,  arc  all  fairly  ctftcient.  Either  a 
tew  hours  before  the  operation  or  immediately  preceding  it 
the  lield  should  be  cleansed  with  the  alcoholic  solution  in  the 
manner  mentioned  bcfore» 

Where  proper  aicention  has  not  been  paid  to  cleanliness, 
we  Iretjueruly  tind  in  old  casts  of  otorrhfta  that  the  tympa- 
num is  filled  with  exuherart  gntntilatinnK  ihir  fo  the  effect  ol 
heat  and  moisture,  as  well  as  to  the  presence  of  necrt»cii  bimc. 
Cleansing  vviU  do  much  to  reduce  these  efflorescent  masses, 
but  it  may  be  ncctssary  to  curette  thoroughly  the  entire  cav- 
ity before  any  inrlhcr  operative  measure  is  employed,  in  order 
that  the  extreme  vascularity  of  the  parts  may  not  interfere 
with  a  delicate  operation  in  such  3  limited  hcldn  Where  evul- 
sion is  not  indicated  The  nctual  or  chemical  caulery  may  re- 
<]urv.  \hr  granulatlontt  sufTiok'ntly. 

Ati&«ih«tiB-^\\'here  thr  rifmhrAriA  lympAnk  is  ]irc«rnt  ic  ii  usually  po9< 
sibk*  Id  [irrrorm  ihc  vanuu^  Lr|rc[<htiuiL>  uptiii  the  mJdillc  rjtr  umIvf  loul  annr^ 
thvfid,  proviclccl  ih^  paiicT^t  poiifsw*  a  fair  iimount  o(  telt-ooniroL  When 
the  tnemhrana  lyiii^jtuii  j»  Vt  be  iiiunciJ  Tut  lUc  rclicrof  aii  JicuLc  inlUinmAlory 
procMfi  of  (he  mLddle  ear.  the  proct<liirc  is  rcn^t^rad  cniirrly  pAinltu  by  ni- 
UuLb  uxMc  «iri:r>(lia^id>  In  oprTiictona  bavms  for  \htir  objecl  an  improve 
Rieni  ol  thr  hcfinnt;:  ii  it  piiriicularly  idvan^igvout  Ont  thr  pitK^nr  thai!  rc- 
Uln  con^ciuu^ncx^  ihtoughout.  in  mtl<t  tbdt  ihc  re^ulis  of  the  ^^ricu?*  Atcps 
iray  be  c\atc\y  noiH,  Thr  pnmary  tndsion  rhmigh  The  mernhrane  U  thf 
vn1y  ^itp  attende^l  with  pAiiu  uttd  lhi4  ia  inM)n>il]c:Lnt  ^er«  ihe  itnife  is  in  a 
proper  comlition,     Abtoluie  antt«i1^fiu  i»  ohiainrri  swbfiffji irmly  hy  louching^ 


ci-AssinCi\rioN  of  operations. 


4»s 


lilt  ti\KC9  ot  thr  iikci^ion  %vliH  a  «oLiDn-tt|)ped  ]ttobe  mQ^ncncd  wllfi  a  lcn-pc<- 
Ccm  foluliOTL  of  cocaitiCp  th?  prohv  bring  subwquvrilv  imrorlurrtJ  inio  thi; 
tympanic  Caviiy  tc  aimtMl^cli/c  iU  linmi;^  mcmbfAnc,  As  tlic  it'iAl  jippUcittiori 
ol  c&cainc  to  the  n»iddlc  car  mfly  be  toUowed  by  unpkai-int  coimitution.il 
cffccti  ifi  ccn^iri  cjacs,  it  is  often  wise  to  use  first  cocamc,  and  then  a  Iwo- 
per-ctnt  wluiion  of  cucanvp  (B).  The  only  fliw^Wantagr  tti  ihc  latirr  dmfl;  i^ 
tii&l  It  CAUM*  considerable  hypera:ntLa.  The  jinar^thc^iA,  howc^'cr,  U  of  lonj^r 
duraiion  ihnin  thaT  produttd  bycficaint  Quite  rtfcenily  rt  ha*  been  discov- 
ered tbnt  ar\  aqueous  cxtruct  af  th<;  dukc^ccd  suprarenal  cnpsulM  iti  thv 
fthrrp  po^sr^^TH  dcitflrd  hd^iriusiittlc  pru^^crtjcb  Sti^h  a  holulion.  properly 
StcnlijT^d.  li  of  j^rcnt  advantage  in  middle  ear  ope:r.iUons>  oa  tt  practically  con 
uoZk  Ehc  h4.-murThjge.  and  enables  the  ?»urgeun  tu  oUam  an  unub^uucicd 
vrtw  or  I  he  field  of  operalii>ti. 

The  Position  of  the  Pfttieot.— Since  wc  arc  accu^iiimed  to  in»p(s:t  Ihc 
eir  With  the  pAUeni  euhcr  iri  an  creel  or  ^vmi-TvcLimbcnt  po«lur«.  it  ts  some- 
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vrhu  in<;onv«ni«rLl  to  opvnte  ^j(h  the  subJKl  in  thv  honxonial  pofiiEion,  If  a 
i;aicTil  ^nar^Thtik  b  ncfc^tary  tbc  upii]£lii  po^tiiiuii  h  not  aVALlabic.  tiut  Iictc 
il  'a  alw,»y*  advinahlf  to  oprrate  Aith  th*  »hould<?n:  plevafrd  *o  that  the  head 
Cwx  easily  br  lijrflrd  in  nt\y  diro;tiun,  The  rc>l  shown  In  Kig.  (£4  will  \)tt 
foJindconvtmcnttnieciLnngtlut  end  if  asmtubk  operating  chair  or  table  Unot 
M  hand. 

Classification  of  Opkrations. 

The  various  iniratvmpanic  operation*  may  be  claKfiiliccI  as 
follows : 

I,  O/rrafwat  irti^oixing  thr  Mrmbratm  T)fmpani  alone,  L^um- 
prising.  fi»i  Pcrforalioti  of  ihc  meinbr^itic  (njj-ringiitotnj).  {h) 
Removal  or  destruction  ol  a  segment  of  the  membrane  to 
est:il>li»h  a  pcrmunent  opening  fpartial  myrinpcciomy).  (c) 
Single  or  muttiplt  inciaion  of  the  membnina  tympani  to  cor- 
rect anomalies  of  tension.  (Wc  incltide  here  section  of  ihc 
posterior  fold,  or  pliciTomy,) 

ir  Ofi-rathm  inv&hing  iht  Ittfrafymfiink  S^/i  Parrs-^a) 
Tcnotoni}'    of    tbc   tensor    tympnni    muscle^     {h)    Section    of 
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ihf  anK^rior  lig:iment  oi  ihe  malleus,     ft')  Section  ol  adhesions 
resulting  from  suppurative  or  non^uppur^ilivc  inflammaiioii. 

HI-  Of<Talwns  inrohtn^  ike  Osxifu//tr  Chain. — (fl)  Exci.Hioii 
of  A  jK^rtion  of  the  Ttiiillciis.  ih)  r)is;irticubtion  M  the  incuiJo* 
stapedial  joint,  or  division  of  the  lotijf  ami  of  the  incus,  with 
mobiliiiatior  ol  the  stapes,  (f)  PlaHic  operations  lor  uniting 
eilhcr  the  Mapcs  or  the  incus  lo  the  mcmlir;ina  tvmjiani 
directly-  id)  Excision  of  individual  o^mcIcs,  or  of  ilie  entire 
oftt^ictilar  chain. 

I.    OpHRATIONS  IJn^OLVIXG  THt:   MeMHRANA  TVMPAJJI  ALONE> 

(d)  Myria^tomy.^A  simple  incision  ihrottgh  the  <lrum 
membrane  may  be  performed  either  to  evacuate  fluid,  to 
deplete  the  i>&rts»  or  for  the  purpose  of  exploration.  Former- 
ly the  dnim  membrane  was  considered 
so  important  a  structure  that  interfer- 
ence with  it  was  seldom  deemed  ji^sti- 
ftahlcf.  Too  much  can  not  be  &atd  for 
thr  pur|Hmc  of  correcTiiig  this  crrur, 
tiiaiiliiig  that  the  initruments,  the  iitid 
of  operation,  and  the  operator  arc  asep- 
tic, an  extei^sive  inciMon  throujfh  the 
MnJClurt,  even  in  a  state  of  health,  will  be 
(allowed  by  no  untoward  conscquencea- 
The  linear  wound  will  heal  compk-tcly 
within  twenty  four  hours  and  the  func- 
tion of  the  cr^n  will  in  no  way  be  fiu 
iL-rfeit'd  with-  For  whatever  purpofw 
the  procedure  is  employed,  it  should  al- 
ways be  remembered  that  the  indsion 
should  be  free  rather  thnn  limiicH  in  ex- 
tent. I'ormerly,  lor  the  evacuation  ol 
fluid  within  the  tympanum  it  wa»  the 
fufttum  to  "puncture"  the  drum  mem- 

Fio.  its.-MTriiien.oin..  ^"^^^^^  ^^'^  ^  s™^*"  lincc  shaped  knife 
(Fig.  135).  The  failure  to  secure  speedy 
cimvaleaccnce  was  then  attributed  to  fhc  ftprnUic^n,  At  the 
present  day,  whcu  we  wish  to  evacuate  fluid  from  the  tym- 
panum, the  parts  arc  freely  incised  and  the  cavity  emptied, 
and  at  tht  same  time  the  vascular  turi^esiccncc  \^  relieved, 
eo  that  the  cut  edges  approximate  closely  and  unite  at  the 
end  of  a  few  hoars. 
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OpiT^riett. — The  field  of  operation  aiid  the  instruments 
bcing^  tlioinughly  ascpiic,  ibe  surgeon  exptist's  thf  fundus  of 
the  catml  by  the  insertion  of  a  speculum  of  the  projwr  sijce. 
The  site  of  eleclion  for  perforating  the  drum  mcmhrane  varir^ 
according  tu  the  manifestations  ir  each  pitriicular  c<isc.  If 
fluid  is  to  be  cvQcimtcd  our  incision  should  commence  at  the 
most  prominent  point  nnd  should  extend  either  upward  or 
downward  through  the  bulging  portion.  Section  is  most 
eflcctive  by  using  tlie  sharp  knife  shown  in  Fig-  I33»^.  If  the 
bul|fing  involves  chkilv  The  uj^per  part  of  the  drum  mem- 
lirane  the  knife  .sh<»uld  Ije  carried  min  the  canal  with  ihe  cut* 
ling  edge  upwiird.  Its  paint  is  entered  at  the  apex  of  ihc 
tumefaction  and  carried  rapidly  through  the  drum  until  it  Jm- 
pingOA  upon  the  internal  tympanic  wall,  after  which  it  is  made 
to  cm  upward  toward  the  periphery-  as  far  as  may  seem  ncco 
sary  (Fig^  97).  As  the  most  prominent  region  is  almost  in- 
variably in  the  posterior  quadrant,  and  usually  in  the  po*lero- 
Kuperlor,  care  must  be  taken  In  avoid  striking  the  long  por- 
lion  of  Ihe  incus  with  the  point  ol  ihe  knife.  When  ihe  pri- 
mary incision  is  made  the  malleus  shaft  can  ustjally  he  Mifii- 
ciently  well  mndc  out  to  be  avoided ;  but  if  the  knife  impinges 
upon  this  the  operator  will  hnvc  Iniled  to  secure  a  proper 
opening,  the  resistance  being  hrm  and  the  knife  seldom  glid- 
ing off  so  as  to  pass  through  ihe  membrane  and  evacuate  the 
contents  of  the  cavity.  To  avoid  injuring  the  inctis  and  stapes 
it  i«  necessarv  thai  the  operator  should  hold  the  inurument 
delicately  between  the  rhumb  a[id  linger  in  making  the  u|>. 
ward  slrukc,  when  cor^tacl  with  these  structures  *vill  be  im- 
mediately rcc<igm2cd,  and  the  blade  may  be  slightly  turned 
so  as  to  avoid  thcm^  Where  the  most  prominent  areii  corre- 
sponds to  the  lower  half  of  (he  tympanic  cavity  incision  in  the 
opposite  direction  is  u£ualiv  more  convenient-  In  this  case  the 
knife  is  introduced  in  the  caoal  wUh  the  cutting  edge  down- 
ward. Here  no  imporr^mt  struclnrir*  can  be  encountered  and 
the  procrduTc  \s  relatively  simple.  It  is  usually  wise  to  make 
this  incision  somewhat  curvilinear,  following  the  peripheral 
attachment  of  the  irembnme*  the  incjsLon  passing  close  to  the 
cartilaginous  ring,  Approximation  is  more  pcrlect  when  the 
wound  is  located  here  and  cicatrization  correspondingly  more 
rapid.  In  nil  cases  attended  with  congestion  or  an  inflamma' 
lory  procew  the  inner  tympsmic  wall  should  be  incised  at  the 
»amc  tune  to  secure  local  depletion.    Regarding  the  absolute 
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extent  cJ  ih«  iiKfsion,  it  i%  iddom  wise  thit  thi»  (Kould 
shorter  thnr  one  fourth  of  the  long  diameter  ol  the  nH^mbrane 
if  lying  ia  a  vertical  direction,  or  less  than  one  eighth  of  the 
perijtht-ry  if  louiU-d  ntar  ihiK. 

[|  is  well  to  rctncmber  that  the  plane  o(  the  incmbrana 
tyn)j>.ini  is  obliquely  placed  to  both  the  horizoDlal  and  vcrii 
transverse  pUnes  of  ihe  body.  An  insirumcnl  introduc 
into  the  meatus  and  carried  homontally  inw^ird  wjJl  frequent- 
ly not  |>a^  through  the  drum  membrane,  but  will  be  de- 
flected from  its  surlxice  and  inlMct  but  a  !cupc;r1ici:it  wound. 
This  16  particularly  true  ^hcn  the  bulging  involves  the  supe- 
rior segment,  and  in  chlUlren.  hi  crdcr  in  euic-r  the  tyni- 
IKinir  cuviiy  thr  krnk-  niu%t  he  jutvsrd  ncjt  tmly  inward,  but 
inward  and  upward,  and  even  alter  the  point  has  pa^ed 
thnnigh  the  mcmbr.inc  the  handle  ^ould  be  strongly  de- 
pressed, so  as  to  carry  the  blade  well  up  into  the  cavity.  Id 
an  infani  llic  plane  ol  the  membrane  is  nearly  hon20[ital.  and 
unless  partinibr  attention  \%  given  to  thi&  fact  the  operation 
will  be  ineflicicntly  pcrlorracd.  U  is  well  in  operating  upon 
a  young  child,  and  even  upon  nn  adult  where  the  canal  is  nar- 
row, 1o  emplriv  a  curved  knife  (Pig.  J%7)  rather  than  a  !(tnughl 

one.  as  an  extensive  incision  U 
mure  e;tM"ly  miidc  if  ( his  is  done. 
Where  myringotomy  is  per- 
formed lor  depletion  alone  in 
those  cases  where  Ihc  acute  in- 
flammatory' process  has  begun 
in  the  vault  of  the  tympanum, 
the  atrium  remaining  free,  our 
■•access  in  aborting  llie  attack 
^^  ill  depend  hirgely  iipim  the 
tiiLiroughness  with  which  wo 
divide  the  connective  -  tissue 
structures  lying  in  the  tym- 
panic vauU»  hi  such  a  case  the 
knife  should  be  introduced  with 
the  blade  lyini;  in  the  horison^ 
lal  plane,  the  cutiing  edge  look> 
ing  baclcwarrl  (Fig.  126)-  The 
point  pnnclures  the  drum  membrane  just  above  and  behind  ihc 
short  process  of  the  malleus,  the  knife  being  pa^^ed  upward 
and  itiward  and  a  little  backward,  to  avoid  the  body  oi  tb 
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incus.  The  incision  is  ihen  carried  horij!onl;iliy  backward  to 
the  periphery,  when  ihe  cutting  edge  of  the  knife  is  turned 
upw:inJ  and  the  incision  extended  fnr  a  short  distance  niong 
the  Mipcrior  w;ill  uf  the  t:;tn,-tl  (;ls  shtnvn  by  (he  Hotted  line  in 
Fig-  I26)p  Ttiis  scvcii  the  numerous  rcduj^Hcaliuns  nf  miicnus 
membrane  and  efBciently  depletes  this  region  and  the  lining 
membrane  ol  the  mastoid  antrum. 

ii.xp!i?rifUry  Myr%Hg<}tvmy.—  \^\\QXi  it  seems  desirable  to 
explore  the  interior  oi  the  tympanum,  the  end  is  most  easily 
atiained  by  receding  a  fl;ip  <>f 
the  membnina  lympani.  As  the 
region  demanding  |»articular  in- 
speclion  \>-  thai  iicttipied  by  the 
i  11  cudt3- stapedial  articulation  and 
the  niches  of  the  oval  and  round 
windows^  the  held  ol  operation 
lies  in  the  posterior  ecRment. 
This  has  been  proved  to  be  the 

t  ]HisHe««ing  the  least  tactile 

«tbilify>  ;4nd  pilniary  Incision, 
if  lonited  \\vfX  within  rhe  clear 
memb^a|lc  close  lo  its  posterior 
tiordci  aiid  midway  atong:  the 
periphery,  con  be  made  with 
scarcely   any   pain.    The   knife 

ihouid  posiiess  so  keen  .in  cdj^c  and  so  sharp  a  point  that  it 
will  penetraie  rhe  delicate  septum  by  iu  own  weight.  The 
puncture  should  be  mntlr  intthin  the  clear  membrane  to 
avoid  hafiiiorrhage.  and  especial  care  is  10  lie  taken  that 
the  mucous  membrane  nver  the  internal  wall  is  not  wounded, 
for  the  same  rcLison.  After  a  «hort  incision  has  been  made 
in  thi-s  region  a  ten-per-ccnt  solution  of  cocaine  is  applied  to 
lis  margins  by  means  of  a  cotton-tipped  probe,  after  which 
the  section  is  cnrricd  upward  along  the  pcripherol  attach- 
ment to  the  posterior  fold,  then  forward  just  below  this  to  the 
thort  proeesK  of  the  malleus,  where  it  a^ain  turns  downward 
and  rnn«  prrrnllrl  wilh  the  mamihrinm  and  jHi^terlor  tn  it  (Fig- 
127).  h  is  usually  necessary  to  repeat  ihc  process  of  onar** 
thetiring  .icxxral  times  before  the  ineinton  19  completed,  but  if 
thi*  is  carefully  done  not  ihc  slightest  pain  is  experienced. 
The  flap  now  falls  outward  and  the  tympanic  cavity  lies  open 
to  inspection  (Fig-  136),  In  the  great  majority  of  cases  the  in- 
33 
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cudu-£tapedia1  aniculatioi  will  readily  be  seen,  and  ihe  de- 
gree of  mobility  of  the  stapes  and  ihe  amount  of  inolinn  ytv&* 
sible  at  the  malleo-incudal  joint  can  be  dctcrniincd  by  matiip* 
Illation  wilh  a  culUm.ti[tpfd  prolx.-  or  by  ij;i?vMiig  a  delicate 
hook  behind  th;.-  descending  arm  of  the  incus*  K  the  round 
window  b  not  exposed,  or  if  the  flap  does  tiot  turn  readily, 
the  original  incision  may  be  extended  downward  alon^  the 
posterior  prripher:iL  inarj^in  u^  fnr  as  the  inferior  pole.  Di^ 
pbccmcnt  of  the  f^ap  m:ty  not  expose  the  inciidastapcdial  ar^ 
ifculation  and  the  niche  of  ilie  round  window  in  some  cases, 
as  thi^^c  rnay  be  covered  by  ihc  fiild  oi  the  pcistf:ri4>r  pocket 
or  by  certain  irregular  red  u  pi  i  cat  ions  of  the  mucous  rncm* 
branc.  These  folds  may  be  so  delicate  that  ihcy  arc  recog- 
nized with  difficulty  and  yet  hide  completely  the  landmarks 
within  the  tympanura.  If  the  various  landmarks  are  not  seen 
upon  reflection  of  the  flap,  the  sharp-pointed  knife  should  be 
used  to  make  one  or  two  short  vertical  inci^^ions  through  the 
membrane  over  the  inner  tympanic  w^all.  The  edges  of  the 
incisiuns  separate,  from  the  elasfiL'lly  of  the  mtmbrjine,  and 
the  landmarks  iipprrjr.  The  cavity  having  hetn  ejtploicd  ;ind 
the  indicated  nicaftuich  adtjptcd,  the  flap  may  be  replaced  and 
held  in  position  by  a  hit  of  ihin  Mrcd  p&per  which  han  been 
previously  soaked  in  a  solution  ot  bichloride  of  mcixury  (t  to 
3,000).  This  paper  dressing  is  introduced  into  the  meatus 
either  on  the  end  of  a  coiton-tfpped  probe  or  by  meaiw  of  a 
forceps,  and  is  placed  upon  the  surface  of  the  drum  mem- 
brane,  and  by  manipulation  made  to  slide  over  this  unitl  the 
flap  is  replaced,  when  fuither  manipulation  curries  the  paper 
disc  over  the  Hue  of  iricisionn  sealing  it  and  retaining  the 
cd^s  in  position  by  its  adhesion  to  the  surrounding  intACt 
surface.  At  the  end  of  one  or  two  days  the  healing  process 
is  complete,  and  the  paper  is  subsequently  thrown  out  by 
the  outward  growth  of  the  epithelial  layer  of  the  membraoa 
tympani. 

{b)  Partial  M^riftgff temp — It  is  seldom  possible,  by  ihe  ci* 
dsion  of  any  portion  of  rhe  membrana  tympani  or  by  destruc- 
tion by  caustic  igents,  to  secure  a  pf^rniiintml  ojirning  !hrongH 
the  drum  membrane.  When  wc  desire  to  determine  what 
the  effect  of  a  permanent  opening  would  be  in  any  given  case, 
a  partial  myringectomv  will  enable  us  to  attain  this  end,  al- 
though the  opening  will  usually  close  at  some  subsettuent 
periods 
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The  oprralivc  tt-chrdtjuc  Cf>nti»ts  in  the  excision  ol  a  flap 
whicli  is  to  be  formed  m  the  manner  alrcad}-  described  in  ex- 
ploratory myringotomy^  U  caustic  ngenls  arc  to  be  used,  a 
minute  drop  of  the  concentrated  sulphuric  acid  i&  applied,  by 
meani;  oi  a  cotion-tippcd  probe,  lo  the  area  chosen  for  per- 
foration, care  being  taken  that  no  acid  in  excess  ot  what  is  re- 
quired to  saturate  the  cotton,  £»  conveyed  into  the  canal.  The 
ln«trunn^nt  is  carried  rapidly  through  the  canal  and  pressed 
»g:iinst  the  membrane  for  a  few  liccoDdt,  causing  a  rapid  oe- 
cro:its  of  all  ilic  layers,  the  aflccted  ]>rjTtion  becoming  of  a  dead- 
white  color.  The  probe  easily  brcak-i  down  ihis  necruficr  tis- 
sue and  enters  the  tympanic  cavity.  There  is  but  slight  pain. 
and  a  care  is  taken  to  use  bjt  little  acid  there  i*  seldom  any 
reaction.  The  galvano-cautery  may  be  employed  in  the  same 
manner.  Comparing  these  three  methods,  excision  is  un- 
doubtedly the  safest  plan,  but  it  is  the  most  ditficuU  lo  ac- 
complish, the  removal  of  the  small  flap  being  by  no  menns 
ea^y.     The  4^mall  scissors  shown  in   Fig.  ijft  will  be  found 
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useful  In  sepamting  the  flap  when  it  is  attached  by  a  narrow 
pedicle  only.  When  the  flap  can  not  be  excised,  il  may  be 
ioldcd  upon  the  outer  surface  of  the  membnme,  the  pedicle 
by  which  it  is  attached  being  made  as  narrow  as  possible. 
(Jnle^i^  the  flap  is  replaced,  the  opening  will  remain  patent  for 
from  two  to  six  weekft,  during  ^bich  lime  the  conditLun«  are 
much  more  favoriiblc  for  obsrrv:ition  ih^n  wbcrr  resort  has 
been  had  lr»  undue  violence  completely  to  excise  the  flap, 
or  where  the  parts  have  been  irritalecl  by  either  an  ocharottc 
or  the  actual  cautery. 

(*)  MulitpU  in<^f>n  cf  tlu  Memhrana  T^w^awi.— FolStier* 
and  Grubcr+  bcnh  propose  this  operaiion,  but  for  exactly 
opposite  conditions,  the  former  advising  it  where  the  mem- 
brana  is  much  relaxed  as  the  result  of  the  clcatrliation  of  a 
larger  perforation,  while  the  latter  employe  it  to  relieve  in- 
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creased  tension,  the  result  of  an  inf  ammatory  process, 
bcr  ndvisc^  ihat  ?evcr:tt  mci>ion,s  be  mu<Je  from  Ihe  centre 
the  membrane  toward  the  periphery,  through  the  dense  .ireas, 
the  adjacent  incisions  being  connected  by  iranvcrsc  cuts,  the 
Jincfi  oi  section  forming  the  letter  H.  Where  it  seems  advE±:i- 
blc  to  employ  che  procedure  for  a  relaxed  conditional  is  neces- 
sary only  Ui  divide  the  cicatrix  completely,  or  in  some  cases 
to  excise  a  porlinn  of  It.  It  would  be  exceplifjiial  to  find  any 
pcnnanciii  iKncfii  fioui  this  operation, since  the  newly  form 
cic:itn\  must  soon  become  relaxed. 

PJfWf if »f_y.— The  posterior  told  ol  (he  membrana  tympnm 
may  be  divided  lor  the  relaxation  of  tension,  either  in  the 
direction  oi  or  at  ri^^ht  angle*  to  its  long  axis.  When  it  is  to 
be  divided  Iransverselv  the  point  ol  the  knilc  is  entered  just 
abovr  the  posterior  iold,  midway  between  its  poslenor  ct- 
treintly  ;in(J  the  short  process  ol  the  mafleti^.  After  piercing 
ihc  membrane  a  quick  downw<ird  stroke  severs  tlie  tense  band. 
In  order  that  immcdialc  reunion  shall  not  take  place  Polit/cr* 
izatior  orinHation  by  mc:in^  ol  the  catheter  should  be  prao* 
liccd  daily  lor  four  or  hvc  days. 

The  longitudinal  section  of  the  fold  needs  no  special  d 
scription.  The  knife  punctures  the  membrane  just  beloiv  the 
fold  ne:^r  the  anterior  or  posterior  end  and  divides  horizon* 
tally  the  iissues  immediately  below  ihe  band.  It  thus  severs 
any  mdi^ting  fibres  and  relaxes  the  tendon. 

II.  Operations   in  which  the  Various  Muscular  oj 
FiDRous   Structures    witiun    rnic    rvMrxNua   ai 

LilVlDED, 

(tf)   Ttmtomy  &f  thf  Tmsar  Tympani  MuscU. — This  p 
dure  was  proposed  by  Hyrtl,"  although  R   E,  Webertwas 
Ihe  first  To  perform  it  upon  the  living  subject.     The  indica- 
tions fur  its  performance  have  been  sufficiently  staled  in  an 
earlier  portion  of  the  votume. 

Sincc  in  a  sclerotic  condition  of  the  mucous  membrane  of 
the  middle  ear  tactile  sensibility  is  much  diminished,  tt  tt 
usufllly  slated  that  general  anaesthesia  has  seldom  been  neces- 
sary for  the  performance  of  the  operation.  My  own  experi- 
ence ha£  been,  however,  that  it  is  less  readily  carried  out  than 
aome  of  the  more  complicated  procedures  within  the  X 
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panic  cavity,  and  I  believe  th;vt  in  order  tn  be  successfully  per- 
lormcd  gctieral  ana^lhesia  should  be  induced  in  mo5l  cases. 

There  are  several  methods  ot  severing  ihe  band.  Weber- 
Liel,  and  Cholewa  make  use  ol  a  knilc  of  special  conslnicHon 
lor  dividing  the  tendon.  In  ihlf;  instrument  the  blade  i^  hook- 
shaped  and  the  shaft  of  the  ktiifc  Is  fixed  fn  an  angular  handle 
jio  arranged  that  the  knife  can  be  roi:ited  upon  lU  long  axis 
by  the  miinijinlntion  of  ^i  slide  oti  the  side  of  the  handle.  The 
technique  is  as  follows;  The  membiaua  lyiiipani  is  lucUexl  in 
front  of  ihc  processus  brcvls,  the  hook-shaped  knife  introduced 
into  the  cavity,  and  by  depressing  the  handle  and  carrying  it 
somewhat  forward  (he  blade  is  made  to  press  upon  and  par- 
tially encircle  the  tendon  ;  by  rotating  the  blade 
the  tendon  is  severed.  To  remove  the  knife  ihc 
blade  !s  rotated  to  its  former  position  by  revers- 
ing the  nianipnlalion.  F<irriiilf  infl:i!ion  by  P(». 
lit/cr's  njcUiod  or  wiili  Ihc  catlit^lcj.  and  the 
insulTlalion  of  a  little  boric  acid  into  the  caiml, 
completes  the  operation.  Most  commonly  the 
procedure  in  conducted  without  resort  to  so 
complicated  an  instrument  a?;  the  one  described, 
and  moat  operators  prefer  lo  enter  the  tympanic 
cavity  behind  the  malleus  handle  Gniber  **  ad- 
vises l^at  the  tenotome  be  introduced  through 
the  mernlirane  iii  either  the  anicrinr  or  poste- 
rior srgtnriit.  according  lo  their  relative  acces- 
sibility. Schwart^e.  Pomcroy.  and  Green  em- 
ploy a  blunt-pointed  knilc  curved  on  the  flat, 
llartmann  has  dcvit^cd  an  in:^trumcni  i>"ig.  13^) 
which  is  curved  both  on  the  flat  and  in  iu  Long 
axis,  the  blade  being  sharp  pninted,  so  that 
when  the  middle  car  i%  entered  the  sharp  point 
of  the  knife  can  be  carried  high  up  into  the 
tympanic  Cijvity  Tht-  position  ni  the  puncture 
and  the  manipulilion  of  thr  instrument  after 
the  blade  ha5  entered  the  tympanic  cavity  will 
vary  according  :is  the  tendon  is  to  be  divided 
from  above  downward  or  ln>m  below  upward, 
the  operator  is  allowed  considerable  latitude.  The  technique 
depetids:  upon  the  conformation  in  each  individual  case-     If 
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Fttf,  tyt. — 'I'cnotamy  of  the  Icntor  lympani. 
Tilt  knif?  if  iihEnrn  ftbnre  thu  Icudan,  which 
it  dividfid  from  at>ov«  dowDwinL- 


the  tendon  is  to  be  divided  from  above  downward  the  mem- 
brnne  U  punctured  immediaiely  behind  the  nhort  process, 
and  ihc  curved  or  anj^ubr  blade  is  carried  high  up  into  the 

cavity  by  depressing  the 
|»nixiniJi]  end  of  ihe  in* 
strumcni.  which  at  the 
same-  lime  is  carried  a 
Utlic  backward,  causing 
the  blade  to  apply  itself 
closely  Co  the  manubrium. 
The  bbde  is  then  retailed 
forward  and  downward 
through  an  ang^le  of  nine- 
ty degrees,  and  section  \% 
accomplished  by  a  slij^bi 
sawing  motion.  duwi>- 
wurd  pressure  being  ex* 
crtcd  during  the  with- 
drawal  of  the  instrument* 
As  ihe  tendon  is  severed 
the  operator  feels  the  resistance  which  it  offered  suddenly 
overcome,  and  a  sharp  click  is  (reqiicnlly  heard  at  this  mo- 
ment. To  divide  the  tendon  from  bclovr  upward  the  mcin* 
brana  is  punctured  just 
below  and  behind  the 
short  process.  Upon  en- 
tering the  caviiy  the  in- 
strument is  advanced  for- 
wardn  inward,  and  down- 
ward, the  shaft  remaining 
almost  horizontal,  and 
the  flat  surface  of  the 
blade  closcJy  applied  to 
the  handle  of  the  malleus 
until  it  has  traversed  the 
breadth  of  the  cavity. 
The  handle  is  then  de- 
pressed, thus  carrying 
the  curved  point  oi  the  knife  high  up  in  the  tympanum. 
The  instrument  h  then  withdrawn,  upward  pressure  being 
continually  exerted  and  the  tendon  divided  from  below  up- 
ward.     The   technique   described    presupposes    the  use   of 
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Hartmanr>'»  tenotome,  which,  being  sharp-poinlcd.  is  used 
boUi  to  puncture  ttte  mcmbi^nc  and  to  sever  the  tendon 
(Fig,  131.)  When  a  bLunt-pointcd  knife  curved  on  ihe  Rat  is 
usfd,  the  drum  membrane  is  incited  close  to  and  behind  the 
lidijdle  of  the  malleus  with  a  sharp  knife:  through  this  open^ 
ing  the  curved  knife  '\s  inserted,  its  concavitv  being  directed 
lowarcl  the  uianubrium.  Ttie  teiidim  is  divided  by  depress- 
ing the  handle  of  the  bnilc  and  extending  the  incision  upward 
toward  the  short  process  {¥ig.  132,)  When  it  seems  rfcsir- 
able  todtvide  thetendon 
through  nn  incision  in 
the  anterior  segmentt 
the  curved  knife  enters 
the  cavity  somewhat  be- 
low the  5hort  proccsfi.  It 
is  ihen  advanced  upward 
and  backward,  the  Hat 
surface  of  the  blade  pass- 
ing clotty  along  the 
manubrium  and  severing 
the  tendon  as  the  incis- 
inn  'i\  extended.  Where 
tenotomy  is  deemed  ad. 
visable  in  cases  of  rcsid* 
tul    purulent    inflamma- 

lion*  a  I'irgc  pcdoration  being  present,  no  preliminary  in- 
cision i^  necessary,  the  knife  being  introduced  through  the 
existing  perforation ;  the  tendon  is  severed  either  from  below 
upward,  or  in  the  reverse  direction,  according  to  the  special 
topography  of  the  case. 

{&}  ihv'iswn  if/  the  Aittrrwr  f.i^amtut  of  tkt  MaUfta. — This 
measure  was  advocated  by  Poliiier*  in  oises  of  marked  re- 
traction of  the  mem  brana  tympani,  it  being  lound  in  several 
instances  that  tenotomy  of  Ihe  tensor  tympani  atone  did  not 
allow  the  p^rts  to  resume  their  normal  positicn,  although  this 
was  possible  if  the  anterior  ligament  had  been  severed* 

The  membrane  1*  punctured  jvi*t  in  front  of  the  short  pro- 
,  cess  with  a  short  curved  L'ntfe.  with  the  cutting  edge  diiecled 

I  upward.     The  knife  is  carried  inward  almost  to  the  bony  wall, 

I         when  the  handle  is  dqiresscd.  crowding  the  edge  against  the 
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U^mentoat  tbme  in  the  utierior  fold,  which  b  divided  a^ 
knife  ts  wjtbdrawa. 

according  to  their  locadou  into  two  classes; 

I.  AdbcsioBS  aboot  the  stapes  itself. 

z.  AdbcsiOBS  bctwecD  xktt  malleiu  and  idcus  aod  troer 
trmpanic  wall,  or  tense  bands  inii&obilizuig  the  entire  ossicular 
chain,  the  aniculadoos  between  the  various  ossicles  beif^; 
iniact. 

When  the  rigidity  depends  upon  adbesioRs  about  tb<^ 
atapea  ftsdf  as  the  nrsuli  ol  a  pumleni  otitic  the  incudo-ua- 
pedial  atlKrubitMJO  having  been  destnjycd.  we  6nd  the  |)eivis 
ovalis  occupied  by  a  mass  oi  dcnx:  tissue  which  frequently 
changes  the  appearance  complciely.  The  head  oi  the  stapes 
may  present  otily  as  a  slight  cle%-at>on  upon  the  snriace  of  the 
majs.  Close  inspection  may  reveal  a  preponderance  of  the 
newly  formed  tissue  along  the  posterior  margin  oi  tbe  pelvis, 
especially  about  the  stapedius  imdon,  which  can  occasiiinally 
be  seen  a&  a  bri)(hc  line  running  ihnjugh  the  mass.  To  see 
the  stapeK  ur  wh;il  feiuain<(  of  i\  1  usually  fir^  incise  directly 
downward  close  to  the  tympanic  ring,  so  as  to  divide  any 
baiid^  which  maj  tend  to  pull  the  stapes  out  of  the  visual  field- 
To  ellcct  this  the  kniic  t»  to  be  carried  inward  just  above  the 
fibrous  band  which  wc  wish  to  diWde.  and  cJosc  to  Wvt  tym- 
panic rin^,  until  its  point  impii^cs  upon  the  bony  inner  wall 
of  the  tympanum  fFfg.  i  J4,)  It  is  then  carried  downward,  the 
point  being  still  kept  against  ihc  inner  wall,  and  severs  the 
tendon  uf  tfic  stapedius^  iiigeiher  with  all  adheduns  which 
passed  from  ihc  ossicle  ti>ward  the  postenor  tym panic  wall 
This  relieves  the  stapes  from  ihc  pull  of  the  slapedins  musdc* 
and  from  the  tension  of  ihc  adhc^sions  which  have  developed  in 
front,  it  comet  more  clearly  into  view.  Care  should  be  taken 
in  passing  the  knife  inward  not  to  carry  it  too  far,  in  case  tbe 
b^iiy  resistance  is  not  felt  at  the  proper  dcptJi.  for  fear  of  its 
entering  the  vestibule  and  injuring  the  Ut^yrinth.  After  the 
pfislerior  b^mds  have  bren  spvrrrd»shon  mcii;tting  indsions 
arc  made,  taking  the  oval  wi^idow  as  a  ccnttc  from  which  thc>' 
diverge.  This  allows  the  parts  to  retract,  and  by  local  de- 
pletion favors  the  formaHon  of  a  thin  cic.itrix.  in  place  of  the 
thick  fibrous  deposit.  The  operation  is  completed  by  the  in- 
sufilaiion  of  a  tittle  boric  acid.     It  may  be  necessary  10  repeat 
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this  procedure  several  limes  before  ihc  desired  result  is  ob- 
taint^d.  sJTice- during  cicaiii^aium  tiilier  xidlicsiuiis  may  form. 
Careful  attciitioii  will  enable  ilie  Mjrgcon  to  overcome  the 
rigidity  pcrniaiicntly  in  a  large  number  of  caaes. 

Ill  ihc  accond  class  ol  caKca,  where  ihc  entire  conducting 
chain  is  bound  down,  relaxation  of  tension  h  Ircqucntiy  ob- 
tainable by  surgiciil  intcrlercncc.  In  many  cases  a  lari;e  per- 
foration is  found,  in  ihe  lower  half  of  the  membrane,  the  tnar- 
gins  uf  the  perfor;it]on  may  adhere  lo  the  internal  wail  oi  the 
middl*!  f:ir  thn.Jiiglumt  ;  or  this  condition  may  be  conhncd  to 
th(^  region  of  tlie  tip  oi  rhf  njallcus  liandle.  In  ihrsr  Inst 
case^  the  blunt  knife,  curved  on  the  flat^  should  be  used  to 
ilividc  the  fibrous  bandSn  or  in  M>nie  cases  vcrlical  incision* 
may  be  made  thri^ugh  the  cicatrix,  or  the  point  ol  adhesion 
may  be  taken  as  a  centre  from  which  these  incisions  shall 
radiate, 

Another  condition,  not  uncommon,  i»  where  a  conijider- 
able  portion  of  the  membmne  is  destroyed,  the  remnant  of 
the  membrane  fn  the  upper 
and  pfiNtrrinr  r|uarlraoi  he- 
ing  thickened  and  icosc,  so 
thnt  its  lower  ])ordcr,  cor- 
responding lo  the  poslcri£>r 
fold,  forms  a  dense  tibrous 
band,  crowding;  the  under- 
lying itrucTurcs  ftrmly  lo^ 
gether,  and  somelimes  par- 
tially hiding'  the  stapes  tn 
i  nc  ud  o-staped  ial  a  r  I  i  c  u  I  a  t  ion 
from  view.  Section  of  this 
band,  by  on  upward  incision 
i^iS'  t^.lJ*  frequently  im- 
prove<4  the  hearing ;  or  the 
procedure  may  be  advisable 
as  an  exploratory  meisure, 
the  retraction  of  the  cut  edges  permSning  an  inspection  of 
the  slnicturt'S  lying  in  the  [rt:lvi><  nvalift,  and  reviMlinjj  a  con- 
dition here  which  may  be  amenable  to  operalivc  trcalmcnt. 

Adhesions  following  a  nonsuppurative  inflammation  will 
usually  be  1cm  amenable  to  opcniiive  treatment  than  those 
developing;  in  the  residual  purulent  cases.  The  reason  for 
this  i*  that  in  the  nonsuppurative  cases  the  constricting  bands 
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are  seldom  confined  to  any  one  locality,  but  involve  the  entire 
osMvulnr  chain  and  the  pelvis  oralis  ^  weli.  The  conditioa 
b  one  demanding  extensive  and  sometimes  repeated  operative 
measures,  and  the  best  results  are  obtainable  by  first  rcniov- 
in|;  the  membrana  tympani  and  the  two  larger  ossicles.  This 
procedure  permits  a  thorough  inspection  of  the  pelvK  ovalis 
and  of  the  iiapes,  and  enables  ihe  operator  lo  reiort  to  re- 
peated surgical  prnccduro  or  mechanical  measures  for  the 
relief  of  tension  existing  in  this  locality,  while  the  primary 
operation  eliminates  anomalies  in  tension  arising  from  other 
causes. 

in.  Operations  iNvoLviNr,  the  Ossicular  CHAm. 

{a)  £xcisr^n  a/  tt  /brfiiffi  of  tfu  Munuhrium  Malici  afui  ^fa 
Largt  Pari ^f  tfu M^mbrana  was  proposed  by  Wredcn'in  cases 
where  it  was  deemed  advisable  to  secure  a  permanent  opcninij 
into  the  lympaniim.  The  procedure  has  fallen  into  disuie, 
fiincc  it  does  not  accomplish  the  desired  end.  The  technique 
needi  no  special  description,  corksisting  rncrc-ly  of  making  a 
circuLir  indvion  uf  the  desired  si/c  bj-  me^ns  of  a  sliarj*  knife, 
the  umbo  being  taken  as  the  centre-  After  the  section  has 
been  completed,  the  fibrous  hmcUa  which  it  encloses  will  be 
held  by  the  manubrium  ah>ne,  and  may  be  removed  by  cutting 
throuich  the  malleus  handle  by  means  of  an  ^rascur.  cutting 
forceps,  or  other  appropriate  appliance- 

(iftj  Duartiitihtion  at  tht  huMJt^litft/iiaiJamt.orDh'isi^n  of 
ske  Long  Arm  of  tfu  intuj  aiid  AMi/isftiion  of  the  5j"ii//j.— This 
procedure  is  of  especial  value  in  Hic  rtsiduat  purulrnt  c:i5es 
where  the  articulation  is  exposed,  or  is  covered  by  a  ihin 
cicatrix  only,  through  which  it  is  easily  visible.  It  is  of  less 
value  in  chronic  nonsuppurative  inflammation,  since  the  open- 
ing which  \%  made  through  the  membrane  lo  expose  the  parts 
soon  closes,  rendering  it  almost  impossible  for  the  surgeon  to 
relieve  by  secondary  operation  any  unfavorable  restdts  attend- 
ing cicatrix  lit  ion.  Where  the  lung  iirm  of  the  incus  and  the 
posterior  cnjs  of  (he  stapes  are  cTcposed,  disarticulation  is 
cfTcclcd  by  means  of  the  ani^tjlar  knife  shown  in  Fig.  123,/ 
and  ^,  wbich  is  inserted  behind  the  descending  process  of 
the  incus,  and  made  to  pass  through  the  articulation  by  cut- 
ting downward.     Any  portion  of  the  capsule  undivided  may 
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be  severed  by  irserting  the  poiiu  of  the  knife  below  and  cuU 
llug  upward,  oitd  by  hooking  the  kiiilc  ;iround  the  zinlcnor 
aspect  of  the  loni^  process  of  the  incus  and  cutting  downward, 
It  is  usually  advised  that  the  joint  be  opened  Jroni  behind, 
the  resistance  offered  by  the  stapedius  niusdc  rendering  this 
the  simplest  procedure.  While  this  is  theoreticaily  correct, 
there  are  several  objections  lo  its  performance.  Frequently 
the  long  arm  of  the  incus  lie^  so  near  the  margin  of  the  ring 
that  considerable  force  U  necessary  to  introduce  the  knife 
behind  it.  ff  disarticulation  is  accomplished  before  the  stape- 
dius muscle  is  divided,  the  retraction  of  this  muscle  may  pull 
the  stapes  completely  out  of  vi<;w  and  render  subsequent  mo- 
biluation  impossible.     It  isi  advisable,  therefore,  to  divide  the 


Fia   t%^ — Dirlii«n  of  the  lupniiai 
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Stapedius  tendon  and  the  Eidjacent  adhesions  as  the  br^t  step 
of  the  operation.  This  is  done  by  inserting  a  sharp  sirai^'hi 
knile  behind  and  above  the  hcnd  of  the  stapes,  between  it  and 
the  tympanic  ring,  carrying  it  inward  until  the  point  twiiches 
the  inner  tyn^ panic  wall,  and  then  cutting  direcil)'  downward 
(Fig.  1^),  Bv  this  procedure  the  stapes,  iind  hence  llic  ar- 
ticulation, is  released  and  brought  clearly  into  view  by  the 
traction  of  the  tensor  lympani  muscle  nnd  of  the  cicatricial 
banda  situated  in  the  anterior  part  oi  the  cavity.  The  ante- 
rior aspect  of  the  descending:  crue  of  the  incus  is  now  in  such 
.position  !hat  the  joint  may  he  easily  divided  by  applying 
r&ii^tilar  knite  to  it  and  cutting  downward  and  backward 
(Fig.  I J5),  or  in  some  instances  it  may  be  more  convenient  to 
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crilcr  the  joint  from  below,  with  the  poini  of  llic  Iciufc.  sweep- 
ing the  bbdc  anteriorly  and  po^^ttriorly  unlil  the  capsular 
ligament  is  divided.  Akcr  disarticulation  the  process  ol  the 
incus  is  pushed  upward  and  forward  to  prevent  rcunion- 
The  stapes  is  next  examined  with  a  probe^  the  most  suitable 
instrument  being  a  fine  cotton  holdrr.  thr  tip  *>(  which  is 
fimily  wound  with  a  delicaie  pledget  of  cotton.  If  the  ossicle 
is  rigid*  it  is  to  be  frerd  by  passing  the  pointed  knife  About 
the  foot  plate,  dividing  all  adventitious  bands  which  rmxy  be 
iound  within  the  pelvis  ovalis.  passing  from  its  walls  to  the 
crura  of  the  ^lapes.  Alter  incision,  mechanical  tnobilizaticn 
by  means  of  the  cotton-tipped  probe  should  be  effected-  The 
instrument  is  introduced  below  the  stapes  first,  and  an  attempt 
made  lo  crowd  the  ossicle  upward  by  a  Icverhke  actton  of  the 
probe.  The  same  manipulaiion  i*  repeated  Ironi  ;ih<jve  d<iwn- 
ward,  from  behind  forward,  and  from  before  liackwaid,  care 
being  taken  not  to  fracture  the  crura.  Where  the  incudo* 
Stapedial  articulation  is  ossilicd.  the  long  arm  of  the  incu» 
may  be  divided  by  a  stout  scissors*  tiic  (ragmcnls  being  sepa- 
rated so  .15  (o  prevent  reunion,  after  which  mobiti/ation  of  the 
stapes  is  carried  out  alter  the  manner  described. 

In  chronic  nonsuppurative  cases  Miott  advocated  the 
same  procedure,  the  structures  within  the  middle  ear  being 
exposed  by  an  exploratory  incision  along  the  posterior  margin 
of  the  mcmbrana  tympanin  lis  already  described  in  the  tech- 
nique of  exploralijry  mynngolomy.  General  ana^thcsia  is 
not  necessary  either  in  the  residual  suppurative,  or  nonsiip- 
puraiive  cases. 

Mobiluation  in  the  nonsuppurative  cases  is  less  effectual 
jf  the  explorjitory  incision  isallowcd  to  heal  than  where  a  per 
mancni  opening  h  maintained,  t-ither  by  the  removal  of  the 
entire  membrane,  malleus,  and  ]nini\or1>y  :ilh>wing  the  Hnp  fa 
remain  displaced,  although  by  the  latter  procedui'e  it  L8  seldom 
posMbIc  to  secure  a  permanent  perforation,  The  lack  of  iuccc*s 
when  Ihc  Hap  is  repUiccd  is  due  to  n  recurrence  of  the  condi- 
tion, the  closure  ol  the  opening  rendering  it  impossible  lo  deal 
with  this  fiurffically  except  by  repealing  the  original  operation. 

(c\  P/asfic  Of*tratwHS  far  thi  J^rfox^  vf  uniting  ifu  Incut  or 
the  Stnprs  t&  thr  Mtmbmnn  Tyfnpani  Dire-aty. — The  object  here 
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is  to  exclude  the  two  larger  ossicles  irom  ihc  physical  process 
(.it  .sound  cc^nductiori.  30  that  the  sound  waves  laJliiig  upon  the 
membrana  tympnni  shall  act  immediately  upon  ihc  stapes. 
Little  success  has  attended  these  procedures,  although  in  ex- 
ceptional cases  ihey  may  be  valuable. 

A  Iriangularflap  uf  the  membrane  U  turned  aside  frota 
the  posterior  superior  iju:idr»rl^  exposing  (lie  incudo-MaiJedlal 
arliciilation;  the  mobility  o£  ihe  incus  is  determined  by  mc.ins 
oi  a  probe  ;  adhesions  about  the  stapes  are  severed  according 
to  the  rules  already  laid  down  until  this  ossicle  and  the  incus 
move  ireely.  The  triangular  flap  is  then  applied  directly  to 
the  long  arm  oi  the  incus  and  held  in  place  by  a  small  pledget 
of  cotton  or  by  a  small  paper  dressing.  If  the  incus  can  not 
be  freed,  disaniculafion  al  the  ircudii-slapedial  joint  is  per- 
formed and  the  flap  applied  to  the  head  of  the  stapes  instead 
of  10  the  long  arm  nf  the  iin:u^. 

it/)  /ii-mova/  of  ihf  ChsUular  C/mm  in  //*  flittir^/^^fr  fit'trnwai 
^/ /ndivUuai  Oak/cSv — Removal  of  the  ossicular  chain  may  be 
attempted  either  lor  the  imiirovcmcni  ol  licarinj;  or  lor  the 
relief  of  n  long-continued  suppurative  process,  or  for  both 
conditions.  Since  the  technique  is  somewhat  different,  ac- 
cording as  the  condition  results  from  a  suppurative  or  non- 
suppurative inflammation,  the  operative  procedure  applicable 
111  case^  where  the  mcmbrana  lympanl  i*  iniact  will  5rst  be 
dr^cribcd  in  deLiil.aftrr  which  attention  will  be  given  to  the 
particular  variations  demanded  in  cases  where  there  h.'xs  been 
destruction  of  the  mcmbrana  tympana  over  a  large  or  small 
area.     \Vc  have  to  consider,  (hen — 

1,  Removal  ot  the  malleus  and  incus- 

2,  Removal  of  the  malleus,  incus*  and  stapes- 

3,  Remov:il  of  tht  stapes. 

if  the  membrana  lympani  is  present,  this  is  also  removed 
a»  Cf»ni]ilelely  as  pos'iible  in  carrying  out  the  first  Iwti  opera- 
tions while  in  stapedectomy  the  membrane  is  allowed  in 
remain. 

As  early  aa  1873  Schwarlze  •  advocated  the  removal  of  the 
malleus  and  the  membrana  tvmpani  and  disarticulation  at  the 
fncudo  stapedial  joint  in  cases  of  nonsuppurative  inflamma- 
tion,   Kessel  f  excised  ihc  membrana  tympani.  malleus,  and 

*  Aidfti  flf  ObflDli«nk-,  vol.  nil,  p-  1%%, 
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Incus,  and  nobilbed  the  stapes  in  a  case  of  complete  £tenotb 
oi  the  Eustachian  iitbe,  whik  at  ;in  earlier  date  he  had  dero> 
onstrated  that  the  stapes  **  might  be  cviilsed  from  ihc  oval 
winHnw  vvithmit  serious  consequences.  In  1S85  Lncae  +  re- 
ported fifty-three  operations  in  nonsuppurative  otitis  media 
in  which  the  membrana  tytnpam  aad  malleus  had  been  re- 
moved and  the  incudO'Stapedial  articulation  divided,  hi  nix 
o(  these  cases  the  incus  was  al*o  taken  away.  From  this  time 
on  the  current  literature  cont:;iins  numerous  reports  of  removal 
of  the  ossicles  in  cases  of  nonsuppurative  inflammaiion  of  the 
middle  ear,  the  procedure  being  folJutved  by  viirying  degrees 
of  success. 

Cnncermng^  ihe  necessity  of  general  andCSthcMa,  it  may  be 
said  thnt  ^X  the  present  time  the  entire  ossicular  cham  .lad  the 
rncmbrana  tympani  miay  be  removed  without  the  ^dminisirft- 
tion  0I  a  Efeneral  an;csthetic  in  patients  havir^g  a  fair  amount 
of  self-control.  No  discomfort  is'  experienced  during  the  en- 
tire procedure  except  at  U^e  momcDi  of  making  the  initial 
puncture,  and,  when  the  knife  employed  for  the  purpose  is  in 
perfect  condition,  the  ii^cision  thmu^h  the  membrana  tympani 
In  the  po^Lcrivjr  seg^ment  just  within  the  earlilaginous  ring  1% 
not  painful  and  sonictimcs  is  not  felt.  When  the  tympanic 
cavity  has  been  entered  the  application  of  a  tcn-pcr-ccnt  solu- 
tion of  coca^inc  by  means  of  a  cotton-lipped  probe  renders  the 
subsequent  steps  absolutely  painless.  It  is  necessary  to  pro- 
ceed slowlVi  as  the  local  ar:esthcsi&  is  confined  to  a  limited 
area  beyond  the  extent  of  the  incision^  :tnd  aft  the  operation 
progrei^^ts  the  cucaine  ^tilulion  is  in  be  applied  from  time  to 
time  to  the  edges  of  the  wound  and  iiilrttducL-d  into  the  tym- 
panic cavity  llifough  the  artificial  opening  whenever  the  pa- 
rent gives  evidence  of  feeling  the  manipulations  in  the  slight- 
est degree.  Naturally  this  prolongs  the  opcrati^jn  ;  but  the 
advantage  gained  of  testing  the  results  of  the  various  steps 
o£  the  operation,  totreiher  with  the  increased  delicacy  of 
mampniaiion  possible  when  the  patient  is  conscious  and  able 
TO  maintain  hU  head  in  any  position  in  which  it  has  been 
placed,  more  than  compensates  for  the  loss  of  time. 

TecJtJiii/ite  I'/  iht  Rem&vaf  of  skr  Mfmbrann   Tym^ni  i^nd 
OssK/a  w/Kft  fkr  Aft-ffrirttiia  Tympani  ii  Jntact.^-^Wilh  the  sharp 


•  Arch,  ftr  ObrrnlMilX,  vcl.  x!,  pL  199. 
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kalfe  (Fig.  icj,  r)  an  incision  is  made  ihrough  ihe  membnina 
tympQni  in  the  upper  and  posterior  quadrant,  commencing 
just  below  the  point  where  the  posterior  fold  meets  the  tym- 
panic ring,  and  following;  this  cur\'e,  U  carried  downward 
to  ahniiL  the  middle  iif  the  poslerior  border  nf  the  ring. 
This  ihci&ion  is  made  close  to  the  inseition  of  the  membrana, 
but  should  lie  entirely  in  the  clear  mcoibraiic,  for  the  reason 
that  il  this  is  done  no  hemorrhage  rcsuUs.  For  the  same  rea- 
son care  must  be  taken  not  to  wound  the  inncrwall  o(  ihctym- 
panum  with  the  point  of  the  knile,as  any  bleedinj:  ;:reailv  ob- 
scures the  field  ol  operation  and  render*  ihe  succeeding  steps 
more  difficult.  The  edges  of  the  incision  arc  now  separated 
and  ihc  incudo-slctprdi;Ll  ailiculation  is  usually  cLcarlv  and 
ca%ily  exposed.  H  :sullicieiLt  space  ik  not  gaincdn  a  huri/onlal 
incision  may  be  made  from  the  upper  extremity  of  the  first, 
forward  toward  the  short  process  of  the  malleus,  the  section 
Jollowing  the  course  of  the  posterior  fold  and  lying  just  be- 
low il,  thus  avoiding  the  more  vascular  tissues.  If  this  docs 
no!  give  sufficient  room  Ihe 
incision  may  ihen  be  carried 
downward  just  beliind  the  long 
])nJcesH(»f  the  rualleus,  a.s  in  ex- 
plonitcjry  myringi>lomy  (Fig, 
127},  In  this  way  a  Hap  is 
formed  which,  on  beini:  turned 
downward,  enables  the  optr;i 
tor  to  SGC  t^c  incudo  stapedial 
articulation  dearly  (Ff^;.  Ij6), 
The  next  step  is  the  divisioti 
of  the  stapedius  tendon  ;  this 
may  scjuiefiMie?*  he  st^en  run- 
ning  from  the  neck  of  ihc  stapes 
backward  and  disappear  inn:  be- 
hind the  tympanic  rinj^;  fre- 
qucntlVp  however,  the  head  of 
the  fttapes  lies  so  close  to  this 
structure  thai  the  tendon  can 
not  be  seen  ;  in  sncrh  a  ca%e  the 

poEnted  knife  used  in  dividing  the  mcmbrfma  lympani  is  in- 
scricd  cbisc  to  the  head  of  (he  stapes  and  slightly  above  it 

ericd  inward  until  the  inner  wall  of  the  tympanum  is 
:  a  short  cut  downward  is  then  made,  ctirrying  the 


ttoin  Lfic  ]]icimiT*(i«  lyriipftiiL  % 
Mt>lilAnlAt  incuian  at  lower  porljon 
of  momhranc ;  a,  Th*  d(tt1r^^    Lm« 
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the  tendon  is  to  be  div-ided  /rom  above  downward  the  mem- 
brane IS  punctured  immediately  beliind  ihe  *hort  process, 
and  the  curved  or  angular  blade  is  carried  high  up  into  the 

cavity  by  dt^prrs&ing  ibe 
proximal  end  of  the  tQ- 
strumcnt,  which  at  the 
same  lime  is  carried  a 
little  backward,  causing 
the  blade  to  apply  itsdf 
closely  to  the  manubrium. 
The  blade  is  ihcn  minted 
forward  and  downward 
throug^h  an  an^le  of  nine- 
ty degrees,  and  section  is 
accomplished  by  a  slight 
sawing     motion,     down* 

m  i3o._T«,a.<.»y  of  .he  ..n™  ty«,|a>,i,  «'="''*  Pressure  being  ex- 
Th*  tnife  kinwwfi  tbnvt  ihe  tettdi™t*hich  ertcd  during  the  with- 
U  divided  froTnibo.cdo«nwMd.  ^^^^^.^^  ^f  ^|j^  instrumcni- 

As  t\\r:  tendon  is  severed 
the  operator  feds  the  resistance  which  it  offered  suddenly 
overcome,  and  a  sharp  dick  is  frequently  heard  nt  this  mo. 
rocnt.  To  divide  the  tendon  irom  below  upward  the  mem- 
brana  is  punctured  just 
below  and  behind  the 
short  process.  Upon  en- 
tering the  cavity  the  in- 
slrunienl  is  advanced  for- 
ward, inward,  ^nd  down- 
ward, the  shaft  remaining 
al  must  horizontal,  and 
the  iiat  suriace  oj  the 
blade  closely  applied  to 
the  handle  of  the  malleus 
until  it  has  traversed  the 
breadth  of  the  cavity. 
The  handle  is  then  de- 
pressed, thus  carrying 
the  curved  point  ol  the  knife  high  up  in  the  tycnpanum- 
The  instrument  is  then  withdrawn,  upward  pressure  being 
continually  exerted  and  the  tendon  divided  from  below  up- 
ward.    The  technique  deficribed   presupposes   the  use  ol 


DIVISION   OV  THE    ANTERIOR    LICAMtNT, 


49S 


Hartmaiin's  lenotorae,  which,  beirg^  Eharp-pointcd,  is  used 
boih  to  fiunctiirc  the  mrmbrane  and  to  sever  the  tendon 
(Fig-  131.)  When  a  blunt-puintcd  knUc  curved  on  the  flat  is 
used,  thf  dnitn  n]cinbr;tne  U  incised  d£»w  to  and  b(.'hind  the 
handle  of  the  malleus  with  a  »harp  kniJc  ,  through  this  open- 
ing the  curved  kniie  is  inserted,  its  concavity  bdng  directed 
toward  the  manubrium.  The  tcudoti  is  divided  by  depress- 
ing the  handle  ol  the  knjfe  and  extcndui^  the  incision  upward 
toward  the  short  process  (Fig,  13a-)  When  it  seems  desir- 
able to  divide  the  tendon 
jhruugh  an  inci>^ian  in 
the  anterior  segment, 
the  curved  knife  enters 
the  cflvity  somewhat  be- 
low the  short  process.  Il 
ift  then  advanced  upward 
and  backward,  the  flat 
surface  of  the  blade  pass- 
ing  cln*trly  ah»ng  the 
martibHunt  ;ind  srvering 
the  tendon  a»  the  incis* 
ion  l-s  extended.  Where 
tenotomy  is  deemed  ad- 
visable in  cases  of  rcsid- 
nal  purulent  inllamraa* 
tion»  a  large  perforation  being  preeenl.  no  preliminary  in- 
cision is  necessary,  the  knile  being  introduced  through  the 
exittini:  pfi-foratitui :  i\m  icndtin  i*i  severed  cither  from  below 
upward,  or  in  the  reverse  direction,  according  to  the  special 
topog:raphy  o{  the  case- 

(i*)  Dh'iswn  0/  the  Anterior  L{c^ment  of  the  Malteus, — Thia 
measure  was  advocated  by  I'olilzcr"  in  cases  ot  marked  re- 
traction of  the  mcmbrana  tympani,  it  being  found  in  several 
liutances  that  tenotomy  of  the  tensor  tympani  alone  did  not 
allow  (he  parl%  to  resume  their  normal  position,  although  lhi> 
was  possible  if  the  anterior  ligament  had  been  severed. 

The  membrane  \\  punctiirrd  just  In  fmnt  of  the  short  pro» 
cess  with  a  short  curved  knife,  with  the  cutting  edge  directed 
upward-  The  knife  is  carried  inward  almost  to  the  bony  wall, 
when  the  handle  is  depressed,  crowding  the  edge  against  the 
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IS  next  sought  (or,  anci,  if  in  fught.  is  grasped  with  the  forceps 
and  removed,  traction  being  at  first  ciicrtcd  downward  and 
forward  and  then  outward*  Most  lrc<iucntly  when  the  incus 
is  in  view  the  long  process  will  he  s^een,  not  m  the  normal 
location,  but  lower  down  :ind  lyin^;  cIobc  to  the  border  of  th« 
tympanic  ring— so  close,  fre<iuciitly,  thai  it  is  overlooked,  (or 
it  then  apparently  constitutes  a  pan.  of  the  ring.  Matiipul^ 
lion  by  means  <»(  a  probe  reveals  ils  identity  And  the  ossicle 
can  he  exrmctcd  in  the  manner  already  described.  This  di^ 
placement  of  the  incusdownward  and  backward  is  due  to  tho 
tact  thnt  in  the  removal  ot  the  malleus  the  capsular  Jiganicni 
binding  the  two  ossicles  together  muat  be  ruptured.  The 
incus  itsell  is  attached  to  the  lympamc  wall  by  means  oi  a 
single  ligamem  running  from  ii*  itiori  process  to  the  walls  n( 
the  fornix  lympanL  Traction  downward  on  the  malleus  dis- 
places the  ircus  downward  and  al^o  revnlves  ii  [jacbward,  ihe 
short  princess  being  the  fixed  point.  Tims  frequently",  after 
the  malleus  h,ts  been  rcmt>ve-d>  carefnl  in!<ipcction  of  the  field  ol 
operation  fails  to  reveal  any  trace  of  the  incus,  it  liaving  been 
rotated  entirely  out  ol  5ight  behind  the  tympanic  ring.  To 
effect  its  extrnction  is  tiot  always  easy,  nnd  yet  in  cases  where 
there  has  been  no  suppuration  it  will  rarciv  hfippen  that  the 
ossicle  will  escape.  When  nut  in  >;ight  (he  long  process  of  the 
incus  can  be  easily  brought  into  view  by  means  of  the  Incus 
hooks  fFig-  123, /ami  Jr\.  Tlit-SL-  hnnlci  are  curved  in  oppo- 
site directions  iar  the  right  ;ind  lefr  car,  the  concavity  of  the 
curve  looking  anlcriorly  in  each  case:  the  Instrumenr.  is  in 
SCrtcd  into  the  handle  with  its  un^iiUir  extremity  directeJ 
upward-  The  incus  hook  i*  introduced  into  the  tyn^panic 
cavity  and  the  angular  portion  passed  behind  the  tympanic 
ring  close  to  the  floor  of  the  canal,  the  hook  being  inserted 
in  such  a  way  that  the  concavity  of  the  hook  looks  upward. 
When  the  angular  portion  of  the  instrument  has  entirely  clfi^ 
appeared  behind  the  ring  the  instrument  is  dniwn  outward 
until  it  is  felt  ti>  press  closely  upon  the  inner  surface  of  the 
tympanic  ring,  when  it  is  rotated  forward,  at  the  ftame  time 
being  carried  a  little  upward.  Usually  this  manipulation 
swings  the  long  arm  of  the  incus  iikto  view  (i-ig>  I  jSV  The 
difiRcttUy  sometimes  experienced  in  securing  the  incus  iifu- 
ally  lies  in  the  fact  that  the  operator  is  inclined  to  search 
for  the  ossicle  too  high  up  in  the  tynipaniim  and  to  forget 
that  the  long  proeess  lies  close  to  the  margin  of  the  rhig;^ 
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this  procedure  several  liines  before  tht-  desired  resuh  is  ub- 
tnined,  since  during  cicatrizadtm  ulhcr  adhesions  may  (onn. 
Careful  attention  will  enable  the  surgeon  to  overcome  ibe 
ri^dity  pcrniantnlly  in  a  largf?  number  of  cases, 

In  ific  second  ciass  of  cases,  where  the  entire  cottductinj^ 
chain  is  bound  dovm,  relaxation  of  tension  is  frcquenity  ob- 
tainable by  surgical  intcrkrence.  In  maiiy  cases  a  Ijrge  per- 
foration i&  lound,  in  the  lower  hali  of  the  membrane,  the  mar- 
gins of  the  perforation  may  adhere  to  tlie  internal  wall  of  the 
middle  ear  throughout ;  or  ibis  cundhion  may  be  confined  to 
the  region  ol  the  tip  of  the  malleus  handle.  In  these  last 
case*  the  bluni  knife,  curved  on  the  flat,  should  be  uaed  to 
divide  llip  fibrous  iKind^,  or  in  some  cases  vcrtici:il  incisions 
may  be  made  through  the  cicatrix,  or  the  point  of  adhesion 
may  be  taken  as  a  centre  from  which  these  incisions  shall 
radiate. 

Another  condition,  not  uncommoR.  is  where  a  consider- 
able portion  of  the  membrane  is  destroyed,  the  remnant  of 
the  membrane  in  the  upper 
and  pusieiior  quadr^int  be- 
ing thickened  am)  lenEV^  no 
ibai  its  lower  border,  cor- 
res  pi  III  ding  to  the  posterior 
fold,  forms  a  dense  ftbrmiji 
band,  crowding  the  under- 
\ying  Mruciurcs  firmly  to 
(jether,  and  sometimes  par- 
tially  hiding  ihe  stapes  or 
incudo'SHiiipedinI  articulation 
from  view.  Section  of  thi» 
band,  by  an  upward  incision 
(Fig>  1 3i),  frequently  itn* 
proves  the  hearing;  or  the 
procedure  may  be  advisable 
as  in  exploratory  me:ibure, 
the  retraction  of  the  cut  edges  permitting  an  inspection  of 

tlhe  strticlurrs  lying  in  the  pelvis  ovniis.  and  rrvr:ding  a  ciin. 
dJticjn  httrtz  winch  may  be  amenalile  to  operative  (rralment- 
AdheMon^  following  a  nonMippurative  inRammalion  will 
usually  be  less  amenable  to  operative  treatment  than  tho^c 
developing  tn  the  residual  purulent  cases.  The  reason  for 
thb  is  th.1t  in  the  nonsuppurative  case*  the  constricting  bands 
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nin^  the  search  in  The  manner  last  mentioned  lies  in  Ihe  ra< 
thai,  if  the  usside  is  ulreaJy  lice  or  iicarlv  *i>h  the  nianipiihi- 
lion  \%  apt  to  displace  \t  50  far  townrd  the  mastoid  antrum  as 
!u  rendrr  it  entirely  inaccessible.  I  haic  wiilteii  upon  the.- 
method  of  CJClraclmg  this  ossicle  somewhat  at  length,  because 
I  believe  it  to  be  extremely  important  to  remove  it  il  pos- 
sible :  and  I  icel  certain  that  the  advantages  gdned  by  its 
estraciion  ;ire  more  tlian  enough  to  warrant  prolonging  the 
operation  for  this  purpose. 

After  the  incLi5  has  betrn  removed,  the  c,i\  ttv  15  tborongbly 
dried  and  the  region  of  the  nnind  window  inspected.  Anv 
thickening  m  this  situation  should  be  overcome  by  cutting 
away  the  liypcrtrophicd  tissue  if  possabic-  UsualK.  however, 
ire  tind  simplj"  a  thtckcning  ol  the  mucou*  membrane  About 
tlic  fenestra.  Steiinte  incisions  by  means  of  an  lingular  knilc 
(Fig.  1 33,  /  and  ^,),  introduced  into  the  niche,  most  frcqitcittly 
relieve  the  tenision. 

The  stapes  is  next  inspected  and  its  raobiiiiy  tested.  H 
rigid.  a!l  adhesions  about  it  should  he  divided  and  the  ossicle 
mobilised  with  I  he  cotton-tippcd  prohc,  in  ihc  manner  already 
described:  if  its  motion  is  now  free,  the  operation  may  be 
considered  completed,  if.  on  the  other  hand,  Ihe  motion  of 
the  stapes  is  still  im]tcdcd,  or  xi  the  adhesions  have  been  found 
to  be  so  extensive  that,  after  they  have  been  divided,  cica* 
iriaation  will  probably  render  the  ossicle  rigid  again,  the 
stapes  may  be  removed.  Ail  soft  tissue  binding  it  down 
should  be  carefully  severed  with  the  sharp  knife  passed 
around  the  fool  plate,  after  which  a  delicate  hoiik  <Fig.  123, 
A'»  is  passed  between  the  cruixi  and  the  ossicle  h  removed  by 
traction.  It  is  often  more  easy  to  grasp  the  head  of  the  bone 
with  the  forceps  and  remove  it  in  this  way  than  by  making 
use  of  the  hook. 

In  cases  where  difficulty  is  experienced  in  fading  the 
incus,  and  it  is  deemed  necessary  to  remove  tJie  siaj^es — this 
oa&tcle  being  easily  seen — it  is  often  wise  not  to  delay  the 
removal  of  the  stapes  until  the  incus  is  found,  since,  la  the 
mani|iiiIauons  necessary  tn  displace  the  incus,  the  crura  of 
the  stapes  might  accidentally  be  broken  or  the  head  ol  the 
bone  be  so  displaced  as  not  to  be  easily  acen>  Hence.  U  the 
incus  is  not  readily  found,  and  it  has  been  found  advisable  to 
extract  the  stapes,  this  may  be  removed  as  the  second  step 
of  the  operation,  and  the  incus  subi^cquently  searched  for. 
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be  sevrrcfl  by  inserting  the  point  of  the  knJfc  below  and  cut- 
ting upward,  and  by  hooking  the  kmtc  around  the  aiucnor 
a»pccl  ol  the  long  process  of  the  incus  and  cutting  doivnward. 
It  is  usually  advised  that  the  joint  be  opened  from  behind, 
the  resistance  offered  by  the  i^tapedius  muscle  rendering  this 
the  simplest  procedure.  While  this  is  theor<^tically  correct, 
there  are  several  objections  to  115  perfnTiimnce.  Frequently 
the  long  arm  of  the  incus  lies  so  rienr  the  margin  of  the  ring 
that  considerable  force  is  necessary  to  introduce  the  knife 
behind  iL  If  disarticulation  is  accompllahcd  before  the  Mapc- 
diiJS  muscle  is  divided,  the  retraction  ol  this  muscle  may  pull 
the  fttapcs  completely  out  of  view  and  render  subsequent  mo* 
bili2Ation  impossible.     U  is  advisable,  therefore.  10  divide  the 
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Stapedius  tendon  and  the  adjacent  adhesions  as  the  first  step 
of  the  operation.  This  is  done  by  inserting  a  sharp  »trai#ihl 
knife  behind  and  alcove  the  head  of  the  stapes,  between  it  and 
the  lytnpnnte  ring,  carrying  h  inward  until  Ihe  jioinl  touches 
the  inner  tympanic  wall,  and  (hen  culling  directly  downward 
(Fig-  154).  By  this  proccdiire  the  stapes,  and  hence  the  ar- 
ticulation, is  releiiicd  and  brought  clearly  into  view  by  the 
traction  of  the  tensor  tympani  muscle  and  of  the  cicatricial 
bands  situated  in  the  anterior  part  of  the  cavity.  The  ante- 
rior aspect  of  the  descending  cms  of  the  Incus  is  now  in  such 
a  position  that  the  joint  may  be  easily  divided  by  applying 
the  aLigular  knife  to  it  and  cutting  downward  and  backward 
{Fig.  135).  or  in  some  intianceii  it  may  be  more  convenient  to 
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Tti  soiiir  iii!itatice-s  ihc  m;irg{it  of  the*  Ivmiianic  ring  ti7(1f« 
llic  st.ipcs  so  complclL'ly  ihdl  this  {>ssicle  can  not  be  seen,  ami 
it  is  impo5sible  to  lorm  an  intelligent  opinion  as  to  its  condi- 
tion  or  to  effect  its  removal.  In  such  an  cvcnl  Ihc  mnr^'ins 
of  the  ring  in  this  situation  may  be  cut  away  by  mt-ans  ut  the 
Jorceps  shourn  in  Fig-  139.  This  forceps  is  so  constructed 
that  when  open  the  distal  «rxtremityof  the  lower  blade  can 
be  pnssecl  up  behind  iht^  lyiiipanic  nng.  Upun  closing  the 
instrument  the  chisrl  bbde  cuis  nwny  a  snr.i\\  chip  from 
Ihtr  overhanging  wall.  By  :ci>cating  this  procedure  cnuugli 
9pace  can  be  gained  to  permit  ol  access  to  ihc  stapes  ^nd 
oval  window. 

OccasioiiAlly  the  foot  plate  of  the  stapes  will  be  found  to 
be  S"  I'trmlv  lixt"<l  in  the  oval  \iindovv  that  it  can  rot  be  loos- 
ened, and  that  after  dividing  all  adhesions  its  remu^-al  is  im- 
possible, ihe  crura  s,omciimcs  being  broken  in  the  altt'mpt  at 
cxtrntlion.  In  sutli  an  rvrni  the  opei"alor  \liuuh]  [nocct^cl 
with  the  greatest  caution,  All  the  soft  lisMics  shtmid  be  car^ 
fully  rcmored  from  the  oval  niche  by  means  of  the  angular 
knives  (l-ig.  1^3./,  fj  atid  a  delicate  curette  (Fig.  123,^1)-  If 
the  outline  ol  Ihc  loot  plate  can  now  be  made  out,  a  pointed 
knife  should  becanicd  around  its  periphery  in  the  hope  of 
making  an  opening  at  Some  puint  where  the  union  is  less  firm  ; 
through  such  an  opening  a  delicate  hook  can  be  introduced 
and  a  |>art  at  least  of  the  foot  plate  brought  ruvay.  II  com- 
plete I i^^ifi cation  ha*4  rakrn  place  1  should  :u1vise  the  cautious 
use  of  a  small  guarded  drill,  which  mi^hl  Ik- made  lo  perforate 
the  foot  plate  at  its  centre,  alter  which  portions  mighl  br  re- 
moved with  the  hook,  I  have  never  had  occasion  to  do  this 
upon  the  living  subject,  but  should  not  hesitate  to  do  so, 
u&in^,  of  course,  ;freat  care.  It  would  be  possible  to  carry 
out  this  step  wilhoui  ctfacu;tting  the  perilvmph ;  but  even  if 
a  small  quantity  of  the  fiuld  should  be  lost.  Kessel's  observa- 
lions  have  proved  thai  no  harm  re»^ults.  It  need  hardly  be 
y.iid  thai  such  jnterferencc  is  juntitiablc  only  in  cases  where 
absolute  a&cpsis  hnv-  been  preserved. 

Alter  all  the  opcraiivc  steps  deemed  necessary  have  l»cen 
carried  out.  the  cavity  i*  10  he  dried  with  pledgets  of  cotton 
and  a  tampon  of  iodolorm  gaujrc  or  a  long  pledget  of  cotton  ia- 
iroduced.  This  is  carried  completely  into  the  tympanum  and 
should  fill  the  canal  but  loosely.  The  object  of  the  g:au2e  U 
lo  check  any  oo^iuj^  which  may  occur  and  to  serve  as  a  drain. 
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thii?i  preventing  the  fonn.ilion  of  a  blood  clot  vv'iihin  the  mid* 
dJc  car;  it  this  isallowed  lo  form  it  may  give  rise  to  consider^ 
abk'  |i3in  by  preventing  the  escape  of  secretion  during  ihc  first 
days  ;ifter  theopcniiiiiM.  If  there  isnuifh  pMina  few  hours  after 
the  operation  this  umpon  is  rccnavcd  and  ihc  c;ir  is  douched 
with  a  warnip  weak  anti<tepTic  solution  (as,  for  instanccp  a  sntu- 
mtcd  soltition  oi  boric  ncid  or  a  solution  ol  bichloride  of  mer- 
cury, I  to  8.000),  niter  wKich  the  tampon  i*  reinserted.  When 
the  odor  of  iodoform  is  objectionable,  sienli/cd  or  boratcd 
g;ioJ!e  may  be  used.  This  sccoticj  (anipon  is  allowed  to  remain 
in  position  for  twcny-four  hours,  and  in  cases  where  there  n 
ILO  pain  after  the  operatUm  the  first  tampon  is  not  distiirbed 
for  twenty.foiir  hours.  This  tampon  is  placed  so  deeply  as  to 
be  out  of  the  reach  oi  ihc  patiejLt*  while  a  pledget  of  cotton  is 
placed  at  the  orifice  of  the  meatus  to  collect  any  serous  transu^ 
date.  The  patient  is  allowed  to  change  this  outer  pledget  as 
often  as  it  becomes  saturated,  Ijut  leaves  the  dce^ier  t>ne  undis- 
turbed. The  ftubscquent  treatment  depends  upon  the  amount 
of  Ujcal  reaction  following  ihe  procedure.  If  there  is  but  lit- 
tle di?«-hargc,  the  deansing  of  the  ear  once  daily  by  the  sur- 
geon, fnlhiwed  by  thf*  [n«iitlRa1ton  of  boric  acid,  derm^ilol,  or 
some  kindred  powder,  will  be  all  that  is  necessary.  If  the 
htuooua  membrane  over  the  inteii^al  tympanic  wall  appears 
healthy  and  there  Is  little  or  no  secretion,  ihc  best  results  will 
be  obtained  by  keeping  the  canal  .iseptic  by  gently  wiping  the 
wfklls  with  a  sniutioa  of  bichloride  ol  mercury  (i  to  5.000)  111 
fifty-percent  alcohol  lejiving  the  tympanfc  cavity  undluurbed. 
U  any  powder  h  insufflated  it  should  in  these  cases  he  applied 
to  the  walls  of  the  canal  only,  anfl  should  not  enter  the  lym- 
panum.  When  the  middle  ear  is  not  inflamed,  any  interfer- 
ence uriaids  the  proj^rt-'^s  of  ihe  case  nithcr  thim  favors  it.  If 
the  patient  can  not  be  seen  daily,  a*  is  usually  the  case  in  dis- 
pensary practice,  genllc  iyringing  of  the  ear  once  or  twice 
daily,  according  lo  the  amount  of  discharge,  if  any  appears,  is 
ftll  that  will  be  required,  but  1  have  never  thought  it  wise  to 
trust  (he  insufflation  of  any  powder  to  the  patient.  When  the 
disch.nrge  is  only  slight,  even  the  svnngirg  is  nlijrctiimahle, 
and  an  iulelligeni  palienl  nmy  be  allowcil  to  cleaasc  the  car 
by  simply  wiping  it  out  with  a  pledget  of  cotton  wound  upon 
An  appropriate  cotton  holder.  On  the  other  hand,  if  at  Ihe 
ol  a  week  there  is  still  considentblc  secrclioDp  the  patient 
directed  to  instill  a  few  drops  of  a  itoluiion  of  boric  acid  In 
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alcohol  of  :i  strength  ni  tWfnty  grains  lo  ihc  mince,  after* 
syritiging-     The  ^nnoiint  of  discharge  afler  the  operation 


wi 


11 


depend  upon  ihc  habit  of  the  patient  and  also  u]»>ii  the  condi- 
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lion  oJ  the  mucous  membrane  ol  the  trrnp.iniim-  In  CA^es 
advanced  sclcrosisthc  amount  is  Jrcqucntly  insignihcani,  t^pc- 
ctaUy  if  the  patient  is  not  oi  a  full  habit.  On  the  other  hand, 
when  the  lympimic  cavity  or  the  iormx  tympani  has  been  full 
of  connectiv^G  tissue  rich  in  blood  vcsscU.  the  di^chart^e  fol- 
lowing the  operation  will  be  more  proXuve.  It  is  probable, 
also.thiK  prolonged  manipiilmion  within  the  cavity  at  thetime 
of  the  ojictatiun  favors  a  more  pn>ftiac  dischairgc.  althouj^h 
thi»  is  ccrlainly  not  true  in  all  cases  and  ^^hoiild  not  deter  ilic 
operator  from  doin^  a  deliberate  and  thorough  operation. 

1  have  written  somewhat  at  length  about  the  management 
of  the  ca^ts  after  operation  bccEiusc  I  consider  this  an  impor- 
tant point.  In  a  general  way.  the  less  Ih.nt  is  done  after  the 
operation,  the  more  likely  we  arc  to  obtain  a  permanent  open, 
ing  into  the  tympanic  cavity. a  condition  always  Ki  l>e  desired. 
Henct'  the  aink  should  he  to  k<."ep  the  ear  clean  with  as  little 
man!piilalion  ;is  po*^s!bTc,  and  i<i  .ivoid  ibc  u^e  of  astringents 
or  caustics  to  stop  the  discharge,  since  they  will  certainly  pro- 
mote the  reproduction  ol  the  tym|i:tnic  mcmlsranc. 

The  zinioant  of  disturbnncc  caused  by  the  procedure  de- 
scribed  is  very  slight.  01  tony  cases,  both  purulent  and  non- 
purulent, thirty-five  left  the  h<ispiral  twenty-four  houra  after 
the  operation  and  resumed  their  regular  daily  work  without 
the  least  trouble,  and  quite  a  number  returned  home  upon  the 
evening  of  ihe  Mimc  day.  the  operation  having  been  performed 
in  the  afternoon.  Of  course  the  stapes  was  not  removed  in  all 
of  these  cases ;  and  when  this  ossicle  is  taken  away  I  prefer  Xti 
conftnc  the  patient  to  the  house  for  twenty-four  hours  at  Iea*1. 
Yet  in  three  cases  ol  stapedectomy  the  patients  returned 
home  in  less  time  than  this  without  any  unpleasant  effects 
while  in  two  cases  in  which  this  ossicle  w.is  left  j»  situ,  but 
had  been  subjected  to  considerable  manipulation  in  securing' 
the  incus,  dizziness  persisted  for  several  days  after  the  opera- 
tion. As  a  rule,  when  the  two  l^irger  ossicles  alone  are  lo  be 
excised,  the  patient  can  be  awurcd  that  any  disturbance  suf- 
ficient to  incapacitate  him  for  work  will  not  fa^t  more  than 
twenty-four  hours — an  item  of  importance  among  those  who 
find  it  impossible  to  obtain  a  bnjjcr  respite  from  their  daily 
vocation.   Of  this  we  can  be  ascertain  oi  in  allotting  the  samo 
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period  for  the  dJsappe^irancc  of  the  unplciisaTit  effects  of  R"cn- 
cnil  iiM;t?sl.hcs]a.  ririd  liit-  surgeoii  U  ju^tifit'd  in  piuiniiJnjf  ihui 
the  ejects  of  ihe  operation  will  notdctiinthc  patient  after  the 
disturbance  due  to  the  nniC^thelic  hus  pA^sed  away. 

Wi^cn  the  stapes  is  to  be  removed,  however,  the  dizxincss 
may  make  locomotion  ditlicult  (or  a  somewhat  longer  period, 
ami  il  there  is  :\  probability  that  this  will  supervene  it  i.s  not 
wise  lo  promise  that  this  fj^iddiiiess  will  not  interfere  with  lo- 
comotion for  several  days,  alttiLJUj^h  in  manv  cases  the  pddi* 
new  will  disappcvir  rapidly.  If  ihe  malleus  and  incus  alone 
arc  rcn)uve<l  it  will  be  deciiledly  lar*?  fur  any  snt'h  disiurb- 
ance  to  follow. 

I  have  never  met  with  pain  or  severe  local  inflatniiialjon  as 
the  result  of  these  0]>craiions,  ior  the  reason.  I  believe,  that 
perfect  drainage  exists.  In  this  respect  I  led  certain  that  the 
complete  removal  of  the  ossicles  and  memiirane  commends 
hself,  when  compared  with  some  of  the  intra  tympanic  cpern- 
tionft  in  which  les«  positive  violence  is  done  but  in  which  tree 
drainage  is  not  secured^ 

As  regards  the  reproduciion  of  the  membrana  tympani, 
my  experience  has  been  that,  as  a  rule,  the  membrane 
will  reform,  alih(m)i;h  this  is  not  always  the  case-  Tho 
membrane  which  rclorms  is  usually  thin  and  not  as  sensi- 
tive aa  the  normal  membrane,  and  its  removal  it  hul  a  trivial 
measure.  Aijain,  ils  reproi]uciion  dors  not  always  impair 
the  result  of  the  oper:»tion,  hi  casts,  Imwever,  In  wbltli, 
after  the  membrane  has  been  reproduced,  the  hearing  be- 
come* worse  th*-»n  while  a  perforation  was  presents  it  should 
be  removed.  General  an£C5lhcsia,  in  my  experience,  ha» 
never  been  necessary.  The  first  incision  through  the  mem- 
brane is  slightly  painful,  after  which  a  Jew  drops  of  ten- 
per-ccnt  a(|ucous  solution  of  cocaine  introduced  into  the  tym- 
panic cavity  by  means  of  the  cotton-tipped  probe  renders  the 
remainder  of  ihe  r^peration  painless.  If  previous  experience 
bas  shown  that  cocaine  produces  unpleasant  constitutional 
tymptoms.  a  saturated  solution  of  eucainc  (B)  may  he  uned* 
The  operntion  is  best  performed  by  passing  the  sharp 
knife  (Fig,  123,  f)  throu;:h  the  membrane  clo%c  to  the  tym- 
panic ring  and  )u«t  below  the  hecut  cl  tbe  stapes  and  di- 
viding the  ^wsterior  nltnchmcnt  of  the  membrane  close  to 
the  ring  for  a  short  dUlance,  great  care  being  taken  not  to 
wound  the  mucotis  membrane  of  Ihe  tympanum^  The  probe- 
intcd  knife  should  then  be  substituted  and  the  attachment 
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followed  downward  iti  ii4  lowest  poTnl.  Tt  will  then  he-  fi 
that  the  tissue  £s  ^(j  rcla^tcd  that  division  of  ilic  anterinr  at- 
tachment is  difficult ;  to  overcome  this  the  »harp  kniic  15  again 
passed  through  the  membrane  nt  its  tower  p.irt  juEt  Id  iroot 
ot  the  point  where  the  posterior  incision  tcrminaicd»  A  hlUc 
pain  is  usually  experienced  from  the  incision,  but  fi  i«  ontj. 
momentary-  The  :intcrior  ;ilt:ichmert  is  now  divided  from 
bi-'low  upwunl  wilh  the  bliinl  kinfr  uiuil  th<-"  inci-iion  rae«tt 
that  whicli  severed  the  po^^tenor  attachment.  Usually  the  re- 
laxation interferes  with  llic  complete  scctioti.  The  meiiibrane 
is  now  held  bya  thin»tnpoE  tissue  above  and  below.  A  toadi 
with  the  sharp  knife  sevcra  these  attachments  or  weakens  Ihcm 
to  such  an  extent  that  the  entire  membrane  may  be  easily  1* 
moved  with  the  forceps.  If  it  is  too  tirmly  held,  the  small  self- 
9ors  (Fig^  !:!3)  will  be  found  useful.  The  procedure  it  so  &ini- 
]>lr  thrtT,  if  uitcntioti  i-i  given  to  secure?  an  asepLi*;  condition  of 
the  iiislruuieiits  and  field  uf  upcratioii,  no  rcactimi  irsults.  The 
operation  may  safely  be  |)erfornicd  at  llie  office  of  tlic  physi* 
cianand  the  pnticnt  at  once  allowed  toresume  his  usual  duties- 
It  is  well  to  protect  the  car  by  the  insertion  of  a  cotton  plcdgti 
which  need  not  be  worn  (or  mare  than  forty-etj^ht  tiours  after 
the  removal  of  the  new  membmnc,  Alter  this  it  is  well  for 
the  patient  to  occlude  the  meatus  with  a  cotton  pledget  when 
out  of  doors.  At  the  end  ni  6ve  or  %\x  days  no  protection  is 
necessary,  The  patient  shmild  be  CEiutioiied  RgainU  t;iking 
cold  :  but  further  tlun  tlli^  im  >|>ci:ml  prt^Lantlons  ^rr  to  be 
advised.  The  procedure  is  not  likely  to  be  followed  by  any 
discharge,  and  all  syringing  of  the  car  is  to  be  avoided  unless 
pain  or  profuse  discharge  supervene,  as  disturbing  the  parts 
in  any  way  may  excite  enough  reaction  to  cau9C  a  reproduc- 
tion of  the  membrane. 

One  point  is  worthy  of  special  attention,  and  that  is  that 
the  removal  of  a  membrane  which  h:is  formed  after  operation 
should  not  be  undertaktrn  until  all  Traces  of  inflammation  have 
disappeared.  The  surgeon  luust  wait  until  iht  nr^wly  formed 
tissue  is  pearly  while  and  glistening  and  until  the  mucous  lin* 
ing  of  the  tympanum  has  also  assumed  Its  normal  condition, 
as  evidenced  by  the  absence  of  redness,  engorgement  ol  its 
vessels  beingeasily  made  out  through  the  thin  cicatricial  raem- 
brnne.  If  this  rule  is  not  observed  the  operation  will  be  more 
p:iinfiil.and  reproductio;i  i*  almost  certain.  If  rhe  membrane 
reform  again,  a  second  or  third  removal  is  still  more  simple,  as 
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th^  density  ol  the  tissue  is  ie^^  each  time  that  it  ie  rqiroduccd. 
In  one  case  this  was  su  marked  thai  jjflcr  ilie  first  iticlsitin  the 
cdgeH  oi  the  woiiiid  rctnictcd  so  widely  that  it  waa  p[i».ible 
to  remove  only  a  mhiute  portion  of  ihc  ncw-formcd  tissue.  And 
ye!  the  tympanum  was  IrcL-ly  exposed,  and  no  rcj>roductiott 
ha&  followed  at  the  end  ol  several  months. 

In  plethoric  indivtdualfi  a  persistent  reproduction  oJ  the 
membrana  tjmpnni  after  CKCistun  can  be  prevented  by  a  re- 
striction of  the  diet  lor  a  few  weeks  prL'vious  to  and  folloiving 
thr  srcomlary  removal  of  ihe  .sirucrtiire.  This  h  stiggesicd 
hy  SexUiu.*  and  1  have  proved  iis  cfTicacy. 

In  certain  inntanccs  it  may  be  found  that  the  new  in  cm- 
branc  ha$  become  adherent  to  the  inner  wall  of  the  lympa* 
num.  thus  rendering  its  complete  remcjvat  dillicult.  Jn  one 
such  case  in  which  the  stapes  hud  been  left  ift  siiu,  the  hearing 
remaining  impaired,  apparently  on  account  of  the  stapes  being 
bound  down  hy  the  newly  formed  membrane,  this  was  divided 
firsE  behind  the  head  of  the  stapes  and  the  inu'sfun  was  car* 
ried  downward  close  to  the  tyni[)anic  ring  for  a  distance 
crqual  to  abotii  one  thin]  \\%  posterior  margin.  The  ^lajjcs 
then  lay  free,  while  in  front  iherc  was  n  flnp  attached  by  adhe- 
sions lo  the  itmer  tympanic  wall ;  this  Hnp  was  turned  forward 
and  the  underlying  wall  o)  the  lympanLim  wa»  ^carihcd.  lifter 
ivhich  (he  flap  was  replaced  and  pushed  down  upon  the  wail 
of  the  middle  ear.  care  being  taken  that  the  free  margin  lay 
below  the  tympanic  ring.  Adhesion  at  once  resulted,  leaving 
the  stapes  projecting  into  thr  canal,  while  the  tymjjjinic  cavity 
wa*t  liirgely  ohHttTatfd  fiiHii  the  adhesion  of  thr  nirnibianc  to 
its  inner  wall-  Thus  li»e  ini<ldle  car  wa?i  ihuriMighly  j>r(>!ectf"d 
by  a  Cutaneous  covering,  while  the  paits  essential  to  audition 
remained  accessible  for  further  operative  procedure,  The 
patient,  though  better,  h  still  under  trtaimeiit,and  I  hope  lor 
«tiU  further  improvement  following  the  divUton  of  remaining 
bands  which  partially  fix  the  stapes.  It  may  be  advisable  in 
certain  ca>e*  to  preserve  ihe anterior  [xirtiimof  tht*  nicrmbrana 
lympani  in  removing  the  malleus  and  incu«.  and*  after  ficarifi' 
c^ti<in  of  the  inner  wall  of  the  tyinpanuEn.  lo  attempt  to  sccuie 
adhesion  of  the  anterior  segment  ol  the  mcmbrana  to  this 
structure.  In  this  mtinner  we  might  shut  off  the  anterior 
part  of  the  lyinpanic  cavity  from  the  posterior  portion  which 
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contains  the  part^espechiUy  concerned  in  iiudftion.  The  pcft* 
tenor  purium  wouhi  ix'comc  ccvt'red  by  epithelium  from 
the  f^urfacc  of  the  mcmbrana  tympani,  and  the  objection  of 
having  an  exposed  mucous  fturfricc  would  be  avmdcd.  We 
could  by  care  secure  a  thin  epithelial  covering  lor  the  round 
and  oval  windoivs.  Che  stapes  bcitig  removed  or  not,  according 
to  indicrLtion^.  I  have  never  performed  the  nperation  with 
this  object  in  view,  but,  from  the  (act  that  Nature  occa^onally 
succeeds  in  dning  this  unaided,  it  may  not  be  out  o(  place  to 
sugK*"*f  ii  here  a*  worthy  of  a  imL 

Ttxhniqiu  of  Ofiration  u^htre  ihe  iXIcmhraKC  w  Parlutify  (fr 
altH^st  Citmptfitly  Destroyed. — Where  the  ossicles  arc  to  be  r^ 
moved  for  the  relief  of  a  purulent  inlTammalion  general  an- 
lestheaia  should  be  employed,  since  removal  oE  the  ossicles 
alone  constituted  but  a  small  part  of  the  opemlion.  The 
palholot^ical  process  is  seldom  confined  to  these  stnictures, 
but  has  involved  as  wcU  the  bony  walls  of  the  tympanic  cav- 
ity, and  it  becomes  necessary  to  curette  thoroughly  the  entire 
space  if  the  prucess  is  to  be  perniiincnlly  checked.  In  these 
casc-s  also  the  malleus  and  incus  arc  iicquently  destroyed  In 
large  part,  nought  but  mintitc  fragments  remaining.  To  se- 
cure these  fragments,  prolonged,  and  sometimes  forcible,  ma* 
nipulution  becomes  necessary,  and  a  thorough  operution  U 
po5«iblc  only  under  general  anresthcsJD. 

When  a  purulent  inflammation  has  resuhcd  in  the  destruc- 
tion of  a  considerablt*  portion  of  the  meuibnuia  Tymp;ini.  the 
method  of  procedure  must  be  modified  to  a  certain  extent 
111  MiTiie  of  these  Ciises  wc  shall  find  the  h^wer  pt^rtii^n  uf  the 
nicmbr;ina  wanting,  the  nicmbraTia  fliicdda  thickcnrd  and 
highly  vascular,  binding^  the  ossicles  down  and  coDccaling 
them  more  or  less  completely.  Wc  may  be  able  to  rccr>gnij;c 
by  inspectiot]  only  the  prominent  short  process  ol  the  malleus 
and  a  portion  of  the  manubrium,  the  latter  lying  almost  hori- 
:rontal,  ita  tip  bound  firmly  to  the  upper  part  of  the  inner 
tymp;inii,:  w;ill-  Behind  the  short  process  examination  wilh  a 
probe  reveals  the  incus  and  stapes  as  present,  but  whether  in 
iheir  ciifircly  or  not  can  noi  be  determined.  In  other  cases, 
while  there  may  have  been  extensive  destruction  of  the  nicni* 
brana  tyrapani.  the  posterior  superior  segment  is  covered  with 
a  thin  cicatricial  mcmhrtinc.  through  which  (he  incudo-stapc- 
dial  articulation  is  plainly  seen,  or  this  joint  may  be  com- 
piclcly  ciposcd.  no  covering  being  present.    My  rule  has  b«en. 
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in  all  cases  where  the  incudo-stapcdial  articulation  13  viiibltr, 
or  where  ihis  region  is  covered  by  a  nonvasciiiar  membrane 
the  division  ol  which  will  not  lead  lo  annoyinp  hfemorrhape. 
10  divide  first  the  stapedius  muscle  and  then  the  iiicudo- 
stapedial  arliculalinn  In  ihe  manner  described  when  consider. 
in^  the  method  of  operEitioti  in  cases  in  which  the  membran& 
Is  intact.  When,  however  it  is  evident  that  an  incision  in 
this  region  will  be  followed  by  htcmorrhagc.  such  st  step  serves 
only  to  complicate  the  operation,  as  the  bleeding  will  render 
it  impossible  to  see  the  incudo-itapediitl  joint,  much  less  to 
disartjculaie  with  certainly,  and  will  frcqvicnily  completely 
obscure  the  field  of  operation,  hiding  even  that  most  promi- 
nent and  importani  landmark,  x\\&  short  proce**  ot  the  mal- 
leus. Ml  that  cunsidenible  difiicully  may  be  cvperienccd  in 
removing  even  Uiis  ossiclen  Experience  shows  us  that  when 
this  condition  is  present  there  is  very  lilllc  haemorrhage  after 
the  membrana  Haccidn  has  been  completely  Irccd  trom  its 
attachments  and  removed,  together  with  the  malleus.  Our 
fifii  step,  then,  will  be  10  insert  the  straight  pointed  knife 
Above  the  j^hort  process,  pushing  it  inward  and  upward  until 
the  inner  wall  of  the  tympanum  is  encountered;  it  is  then 
made  tii  divide  rapidly  the  afiaclnneiits  of  the  reninanl  ci£  Ehe 
membnine  lo  ihc  tynipaiiic  ring  by  diiccting  iis  edge  back* 
ward  and  incising  close  to  the  margin  of  the  ring:  without 
removing  it  from  the  wound,  the  edge  is  turned  in  the  oppo- 
site direction  and  divide*  Ihc  anterior  aitachmenls.  Incut- 
ting  baclewnrd,  the  operator  must  bear  in  mind  th;it  the  in- 
cudostnpedial  aniculatlon  has  not  been  severed,  and  in  this 
region  as  little  force  as  possible  shc.udd  be  used.  Fur  thi* 
rrAscn.  also,  the  posterior  incision  should  be  made  first  as 
alKJve  directed-  Almost  immrdialcly  the  fumluji  of  the  canal 
filk  vriih  blood,  but  for  a  few  second*  at  Icrant  the  short  pro- 
cess is  plainly  visible;  and  if  examination  has  shown  us  that 
the  manubrium  U  not  firmly  bound  to  the  promontory,  the 
malleus  i*  at  once  seized  with  the  forceps  juMt  below  the  short 
proce^  and  removed  in  the  manner  already  detcnbcd.  If, 
however,  firm  adhesions  are  known  to  evist,  or  if  the  mal» 
teus  i,s  found  to  lie  firmly  fixed  lui  grasping  it.  with  the  for- 
ceps, no  force  should  be  used  to  elTect  its  removal,  but  the 
canal  should  at  once  be  tamponed  firmly  with  cotton  by  car- 
rying an  elongated  plug  into  the  tympanic  cavity  wilh  the 
lorceps  and  pressing  it  firmly  upon  the  tympanic  wall,  the 
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remainder  of  the  pUig  betng  ihew  Jorccd  inward-  I'por* 
thi«  tampon  a  second  and  third  aix*  crowded  until  ilicrc  l^  no 
bleeding  about  the  plug^.  If  this  packing  is  allowed  lo  re- 
main in  position  for  a  few  moments  and  (hen  removed  with 
the  (orccps,  Ihc  ticid  oi  operation  will  be  iound  to  be  dry,  the 
bleeding  having  been  entirely  checked.  Any  f^ven  area  can 
be  more  completely  cleansed  by  touching  it  with  a  fCDaJl 
pledget  wound  upon  a  cotton  holder.  The  adhesions  bindfiiff 
the  mallei])^  to  the  prntnontory  can  now  be  divided  with  the 
bkml  knifr  curved  on  the  flat,  aflt-r  whiL-h  ihe  (i«ir!r  \%  re- 
moved Uy  inrans  of  the  forceps.  U  the  malleus  is  still  firmlv 
fixed*  manipulation  by  mean5  of  the  probe  will  determine  the 
situation  of  the  undivided  attachments  and  ihcir  scclion  can 
be  effected. 

When  it  has  been  possible  lo  divide  the  incudr^ stapedial 
articulation  as  the  initial  step.  1  frequently  remove  the  malleus 
in  the  manner  described  as  the  second  step  of  the  operation,  in 
place  of  the  first,  aiter  freeing  the  remnant  of  the  membrane 
frtHU  its  penpheral  attachments  bclnw,  anteriorly  and  postcrU 
orly.  This,  of  course,  applies  to  cases  in  which  the  greater  [i<ir- 
tJon  of  the  tympanic  membrane  has  been  destroyed,  When 
only  a  comparatively  small  portion  of  the  mcmbrana  vibrana  » 
wanting  and  excision  i!i  deemed  proper,  it  may  be  well,  after 
dividing  the  incudo-stapcdial  articulation,  to  sever  the  pe- 
ripheral attachments  of  the  membnme  from  below  upivard  by 
mean*  ot  a  blunt  knife  introduced  through  the  perioratton. 
As  a  rule,  however,  s.r>  man}'  adhe^ona  eiist  between  the 
irncr  tymp^mic  wall  and  tde  lower  portion  of  thr  nicrinbr^na 
that  such  a  procedure  Js  unadvisablc.  Moreover,  the  pans 
are  frequently  so  vascular  that  the  attendant  biccdiner  niay 
complicate  the  more  importfint  part  of  (he  procedure — the 
division  ol  the  superior  attachments  and  the  rcmovai  ot  the 
malleus.  It  is  usually  wigcr  in  these  cases  to  divide  the  upper 
segmcnr  first,  the  knife  bcinjj  carried  into  The  perforation  in 
ttrminariiii^  ihc-  posterior  and  anl(?rior  Incisiuiis. 

It  may  seem  haicardous  lo  subject  the  stapes  to  the  possi- 
bilities of  violence  allendaul  upon  removal  of  the  malleu<fc  be* 
fore  the  incudo-^tapcdial  articulation  has  bccp  divided*  A 
moment's  reflection  will  convince  one.  however,  that  the 
presence  of  firm  connective  tissue  which  renders  the  proce- 
dure necessary  also  fi>:cs  the  stapes  so  firmly  that  intelligent 
manlpulatton  can  scarcely  displace  it,  while  the  danger  of  ii>- 
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flicting  such  an  injury  h  niuLrh  gjxatcr  if  aa  attcnij^t  la  made 
to  divide  T.lic  nrticulatiun  with  the  fictd  ol  operation  parlially 
obscured  by  blood.  Again,  it  frequently  h:ippcn&  that  the 
long  process  of  the  incus  has  become  necrotic  and  the  articu- 
btjon  has  been  destroyed,  so  ihai  no  connection  between  the 
two  ossicles  exists. 

After  ihc  malleus  has  been  removed,  the  stapedius  muscle 
and  inciido^st  ape  dial  articulation  ^huuld  be  fitund  .-iiul  divided, 
unices  this  step  has  ahcady  been  performed,  alter  which 
acnrch  is  made  for  the  incus  in  the  manner  already  fully  de- 
scribed. It  should  be  reinembertfil  thai  as  caries  more  Ire- 
quently  attacks  the  incus  than  any  other  os«ic1c,  it  may  be 
partially  or  completely  destroyed.  In  tlie  former  case  it*  re- 
moval is  ufteiidifficuU,  while  it  i*  iniportanl  toderiemune  wirh 
cerlaintv  the  lalter  condition^  In  avoid  ;i  prolonged  srarch  if 
it  is  absent.  It  should  also  be  bnme  in  mind  iliai  the  patlu)- 
togtcal  process  m;iy  have  rc?*ulted  in  a  bony  union  between 
the  incus  and  malleus,  and  that  both  ossicles  may  be  extrrLCied 
together  In  case  both  ossicles  were  intact,  the  operator  could 
not  overlook  such  an  occurrence :  but  when  one  or  both  have 
been  partially  dcuroycd.  careful  inspection  of  the  portions  re- 
moved may  be  necessary,  to  determine  the  simultaneous  re- 
moval of  the  mallcii*  and  incus.  The  oper^iior  should  then, 
upon  extracting  what  he  supposes  to  be  the  malleus,  carefully 
CAAmine  it,  in  order  to  assure  himsell  that  the  body  of  the  incus 
is  not  attached  thereto-  If  nothing  but  the  malleus  h  found. 
the  field  of  operation  should  be  dried  and  in^^pected  cnrclully, 
n  no  pcirtion  of  the  incus  is  seen,  special  attention  should 
next  be  pivcn  to  the  postcro-^upe^ior  segment  oi  the  field.  It 
sometimes  happens  that  the  inci&lon  has  not  been  close  to  the 
tympanic  ring  in  this  region,  a  circumstance  not  easily  recog- 
nised onless  the  pari»  are  touched  with  the  piol)i.\  when  it  will 
be  found  that  a  small  curtain,  or  flap,  of  tissue  remains  undi- 
vkled.  The  desitiucilon  ol  a  small  part  of  the  ring  at  this  point, 
ms  the  result  of  caries,  also  gives  rise  to  a  similar  appt*arancc, 
It  quite  frcqucDtly  happens  that  the  incus  is  adherent  to  this 
fap«or  complctelv  concealed  by  it-  Division  of  the  soft  parts 
close  to  Ihc  bony  margin  will,  in  iLuch  a  case,  bring  the  incus 
Into  view.  If  not  found  in  this  situaiion.  the  ossicle  must  be 
searched  for  xvith  the  incuj*  lioolc.  in  the  maimer  alre;wty  de* 
scribed  while  considering  the  opcratiim  in  cases  with  an 
int;ict  membrana  rympaiii.     U  all  of  these  manipulations  fail 
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10  liring  tlie  int-n*  into  view,  (ir  if  tr  hits  not  hceu  Mt.  ami  tli* 
incus  l^jok  t;»n  he  tamed  (rcc)>  fnnu  hfliiml  k>nvanL  ihi^uigli 
ihc  vaull  of  the  tympanum,  ilic  operator  inav  dccicte  llmt  the 
tis^tclc  has  been  clcsiroyc<I  by  caries,  or  that  it  h*i5  suffered 
f>;trti;t]  ik^tmccioii.and  the  rcniaining  ponion  has  become  amal- 
^;itn:ited  niib  the  tympanic  roof.  If.  ho^^ever.  it  has  been  seen 
or  kit  at  ;iny  lin^c.  its  Mib«ec]iient  Iosh  will  mean  iliMfication  into 
ilie  njastnid  antrum. 

The  management  of  the  stapes  and  the  region  of  the  round 
window  is  conducted  in  the  manner  already  described. 

Any  jjarts  of  the  membrana  tympani  \a  htch  may  remain  in 
the  lou-er  portion  of  the  fitndus  are  lo  be  removed  with  the 
knife,  curette,  and  foR'Cpfi  if  ihev  ^rc  the  *eal  of  a  bypcrlrophic 
process,  as  cvidencni  by  L-onst<lcr:»lilc  thickening  and  increawd 
vascularity,  for  tliey  may  conceal  ai^a*  of  bony  necrosis-  If. 
however,  the  appearance  of  ihc  lower  ;ioriion  of  the  mera- 
braiie  is  healthy,  wc  may  feel  certain  that  ihc  bony  slructurei 
are  nnalYceted.  antl  that  Ihere  is  no  inihcntion  for  the  rcmo^-al 
of  the  lower  portion  cf  the  membrane — in  fact,  iu  pre*ence 
will  basien  cicatrization. 

After  drying  the  tympanum  thoroughly,  we  shoidd  next 
search  for  softened  bone,  boih  by  inspecUon  and  with  the  probe. 
Iniipection  will  often  repeal  here  and  iht-rc  unhealthy  granu- 
lation lisunc  indicative  of  the  prudence  nf  i|e<i<l  bone.  The  probe 
should  be  made  (o  tmi'erse  carefully  the  entire  inner  wall  of 
the  iym])annm,  and  should  also  be  bem  at  a  right  angle  a 
the  tip,  to  enable  ibe  Miri^eon  lluirnuj;h]y  tii  explore  ibc  lym- 
paiiic  vault.  The  curette  should  then  be  freely  mcd.  and  all 
granulation  tissue  and  softened  bone  should  be  removed.  Kof 
the  atrium  rhe  ftlniis;ht  curette  (Fi|;,  1^3,  a)  will  be  foun<!  sen-- 
iceable,  but  f"r  the  vault  the  sharp  spoons,  bent  at  a  right  angle 
(Fi(f.  12^,  h,  1),  miigi  be  called  into  requisition.  This  procedure 
of  tliorcnghly  remoA^Sni^  exubenitU  j^rratinhiiiniH  ami  curetlit^ 
the  walls  of  the  eiUire  cavity  in  of  ihe  greatest  importance,  and 
should  be  conducted  with  special  care,  as  the  ultimate  succci* 
of  the  operation  often  depends  quite  as  much  upon  this  step 
as  upon  the  removal  of  the  ossicles.  An  area  of  goftened  bone 
ill  the  vault  of  the  tympanum  will  keep  up  the  fUscharge  for 
a  long  itme»  and  render  ihe  resnh  of  thr  oprration  fcir  fn.»m 
5ati,^facl0TA',  Hence  quite  as  much  auention  should  be  given 
to  ihi*  procedure  as  ic  the  removal  of  theossicnla.  The  curette 
should  also  be  introduced  well  into  the  tympanic  oriAce  of  the 
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Ettgtachbn  tube.  soaiiocauseaclo*mreofthis  tube,  i:  possible, 
toprevfTii  siiIi-*ei]iitMil  iiifeoiiiHi  ni  ihemidJle  ear  from  ihe  naso- 
pJiarynx,  After  the  bony  wall*  of  thp  tympamim  have  been 
thoroughly  curetted,  the  margins  of  ihe  lympaiiic  ring  slionW 
receive  &ttcntioii»  U  frcqiiciuK  happens,  when  Iong-conlii3ucti 
suppiimtion  has  existed,  ihat  the  margin  of  the  ring  becomes 
iiu'olve*!.  This  i%  paniciilady  true  of  the  superior  and  pn^iero- 
»nperit»r  nuirgin,  nn  Jiccounl  of  its  iuiiTn-ite  rebtion  to  the  ossic- 
iila.  smJ  because  it  foriTis  a  portion  of  the  floor  of  ihc  vault  of 
the  tvmpaiuim.  Any  roughness  or  soflciiing  in  this  region 
should  he  deak  with  radically.  All  diseased  areas  should  be 
renif^vcd  with  a  curette,  anrl  a  portion  of  the  ring  may  be  excised 
with  the  cutUnp  forceps  if  necessary. 

After  all  these  steps  liave  been  carried  out.  the  treatment 
of  the  case  for  the  first  twenty-four  hours  wil!  iioi  differ  from 
llic  af  Icr-t  real  men  t  of  cjises  in  wbirb  the  Mieiiibrana  lymiiani 
was  oritrinally  intact.  The  treatment  subse^ucni  to  the  first 
twenty-four  hour».  however,  mu^l  vary  with  each  indindual 
cite.  While  the  discharge  continues  profuse,  the  ear  must  be 
cleansed  by  the  patient  with  the  syringe  and  a  ittiM  antiseptic 
solmion  twice  daily,  or  more  frequently  if  this  is  necesftar>-  to 
keep  the  parls  clean.  .Ai  the  end  n{  a  week,  if  there  i*  con- 
siderable disch.ir^e.  I  recommend  Ihc  in.Htill.ition  of  ihc  solu- 
tion of  lioric  ;icid  in  alcohol  twice  daily  after  thorough  cleans* 
ing.  Any  granulaHon  ti**uc  must  be  destroyed,  as  it  appear*, 
by  means  of  clironiic  acid,  silver  mtrstc,  the  aettini  cautery, 
or  any  other  dcsinictive  agent. 

As  the  discharge  betome*  alnitisi  nit  we  may  ilis]icnsc  with 
the  synnge,  am]  tlie  ]>:uient  may  be  alU»wed  to  cleanse  the  ear 
by  means  of  pledgels  of  cotton  wotmd  upon  any  convenient 
probe,  while  the  surgeon  may  once  or  twice  weekly  insufflate 
a  *maU  quantity  of  boric  acid,  dermatol.  or  other  mild  antiseptic 
or  stimulating  power  until  all  discharge  ceases. 

Ic  has  been  my  giKid  fortune  in  the  niajorlly  of  siicli  case» 
either  to  stop  the  rlii^charge  completely  or  to  diminish  it  so 
much  rlifH  it  has  ceased  to  be  a  source  of  annoyance.  The 
length  of  lime  which  mtiM  elapse  after  the  operation  before 
complete  cessation  of  the  discharge  must  vary  with  each 
nse,  depending  upon  the  extent  of  the  original  involve- 
ment. Where  the  caries  has  invadeit  the  !yni[)anic  walls 
the  discharge  will  naturally  persist  for  a  longer  pciiod 
than   whcfi   the   disease   has   been   limited   lo   the   ossicles. 
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From  six  to  eight  weeks  is  the  average  lime.  !n  some  case» 
cicatrizaUon  may  be  perfect  at  the  end  ol  two  or  (hree  wecH, 
while  In  others  the  same  number  of  months  must  elapse. 

The  technique  givrn  varies  in  sume  p^ilit^ulars  irorii  that 
aclvocaied  by  other  operators.  In  the  division  oE  the  incudo- 
stapcdial  articulation  the  ordinary  direction  U  to  CDtcr  the 
knife  behind  the  long  cirm  of  the  incus  and  divide  the  anicu- 
Ution  by  culling  downward  and  lorward.  Those  who  adv*>- 
GQte  this  plan  of  procedure  say  that  the  pressure  of  the  instru- 
ment i£  then  opposed  by  the  action  oi  ihe  stapedius  mu^lc, 
and  danger  of  Injury  to  the  stapes  is  avoided^  while  at  the 
same  Time  the  resistance  of  the  stapedius  renders  the  division 
nicirc  ci\sy.  My  own  preference  is  la  sever  completely  the 
stapedius  tendon  before  altcmpling  to  disarticulate,  as  by  this 
means  the  articulntion  is  brought  more  perfectly  ioto  view 
through  the  action  of  the  tensor  lympani  and  tense  ligament- 
ous bands  located  anteriorly.  If  the  stapedius  musctc  is  not 
completely  divided  as  the  initial  step,  the  stapes,  alter  disarti- 
culation, is  frequently  pulled  out  of  sight  behind  the  margin  of 
the  tympanic  ring.  After  division  of  ihe  slapedius,  disiuficii- 
Latinn  by  the  method  usually  i~ccummeiided  may  dishicjite  the 
Stapes,  although  this  is  not  likely  to  occur.  It  is  often  dilR- 
cult.  however,  to  insert  the  knife  between  the  tympanic  rinjf 
and  the  long  arm  ot  the  incus,  and  for  this  reason  I  prefer  the 
method  given  in  my  descrtplton  of  the  technique  of  the  pro- 
cedure—that is,  to  pass  the  angular  knife  in  front  of  the  lonff 
arm  of  the  incus  and  open  the  aniculaijon  by  cutting  down- 
ward and  backward  iigainst  Ihc  pull  of  the  Irti^or  tympam',  or 
to  open  ihe  joint  at  its  lower  aspeci,  and  then  to  sweejj  the 
knife  through  it  by  carrying  it  backward  and  forward.  By 
cither  of  these  methods  the  joint  is  more  easily  opened  than 
when  an  attempt  is  made  to  cnrry  the  angular  blade  behind 
the  long  process  of  the  incus,  which  frequently  lies  so  close  to 
the  tympanic  margin  that  considerable  violence  must  be  used 
in  inlrodiicing  the  knile. 

In  removing  ihe  incus  KreTschmann,*  who  was  the  first  lo 
formulaic  ihi:  procedure  fur  rcmtivifig  ihis  ossicle,  madr  u«c 
of  a  hook  which,  in  addition  to  the  curve  showo  In  Fig,  J  23ji, 
was  bent  outward  at  the  distal  extremity  so  that  when  the  in< 
strument  was  in  poi^iiion  the  lip  rested  upon  that  small  shell 
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like  structure  of  the  superior  wall  of  the  canal  which  aflords 
lodgment  lor  the  incus.  He  introduced  the  in&lrument  with 
the  concavity  directed  backward,  and  brought  the  incus  into 
vi«w  by  rotation  backward  and  traction  downward.  While 
this  manipulation  is  no  doubl  of  great  value  in  certain  cases, 
the  birkward  rotation  setms  more  likely  to  carry  the  ossi- 
cle far  out  of  reach  toward  the  mastoid  :uitruni  in  casr?  it  i^ 
not  secured  at  once,  aiid  the  manipulation  ol  attcrnpiing  to 
bring  the  long  process  into  view  by  passing  a  hook  behind  it 
and  rotating  forward  has  in  my  hands  proved  very  satiafao 
tory.  while  it  certainly  lessens  the  danger  of  displacing  ihe 
ossicle  far  backward. 

The  teaching  ihat  it  h  not  advisable  to  make  a  prolonged 
search  for  the  incus  secnjs  to  mt*  irnwisc.  In  ntjnsiippurative 
cases  careful  munijmlulion  will  lu^ndcr  failure  (o  secure  it  ex. 
ccedingly  rare-  U  it  has  not  been  displaced  it  must  occupy 
its  original  position,  and  iailurc  to  bring  the  long  process  into 
the  field  ol  vision  will  render  it  impossible  for  the  opcrntor  to 
be  certain  of  acompletc  division  oi  the  incudo-stnpcdial  articu- 
lation ;  or  if  the  head  of  the  st:tpes  is  seen  lying  free  in  the 
field,  ft  U  certahi  that  the  incus  has  been  displaced  and,  by 
aciing  as  a  foreign  body,  may  give  rise  tit  Trotible  if  allowed 
to  remain.  If  the  long  process  is  in  view  there  is  no  difficulty 
ill  removing  I  tie  ossicle. 

In  purulent  cases  it  is  still  more  impi»r1ant  thai  :hc  csjiclc 
should  be  removed.  Ludcwig'  lound  the  incus  carious  in 
eighty-fivo  per  cent  of  the  cases  upon  which 
he  operated.  In  tweni3'.nine  cases  of  puru- 
lent otitis  operated  upon  by  the  auihor.f  the 
ossicle  was  carious  fn  nineteen,  while  in  eight 
it  had  been  cnmpleteU'  dc.^frovcd.  Prolonged 
manipulation  in  searching  lor  the  ositclc  has 
not.  in  my  hands,  in  any  way  added  to  the  re- 
action following:  the  procedure,  nor  has  it  interfered  with  the 
results.  \  should  therefore  earne»itly  advise  prolonging  the 
operation  (or  the  purpose  of  securing  the  incus  raiher  than 
performing  a  rapid  operation  and  failing  in  its  rcmov;ilH 

Amcing  ihc?  nimplic^tions  which  may  interfere  whU  the 
opefaTioo.  haemorrhage  is  the  one  upon  which  special  empha- 
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sit  \%  I^Id.  Since  I  have  operated  with  the  patient  ui  the  i 
recumbent  position,  annoyiog  lticroorrhae:c  has  beeo  the  ex- 
ocption  rather  than  the  nile.  li  it  is  sufhcienl  to  iatcrlcrc 
with  Xh.€  nunipuUktion.  it  can  alnrays  be  checked  bj  tunpon- 
in^  the  canal  6rmly  with  cotton  pl6d||;€C&  It  is  important  in 
executing  this  manoeuvre  that  the  6r(t  pledget  shoald  be  car* 
ricd  well  into  the  tympanic  cavity,  and  also  that  the  pledgets 
sKoijM  not  be  too  large,  as  the  removal  of  a  large  tampon  n 
likely  to  lead  to  a  recurrence  ot  the  hacRiorrhagc.  This  ol> 
}cciton  is  overcome  if  a  uumbcr  of  small  plugs  arc  u^^  la- 
Add  ol  a  icw  large  oncs>  It  may  be  necessary  to  repeat  the 
tampofiing  several  tttneSi  but  it  will  ccrt^nly  effect  its  par* 
pose  If  a  little  patience  la  exercised.  In  place  at  the  cotton 
pledgets,  a  strip  ol  sterile  gauze  may  be  used.  This  is  more 
easily  removed  than  the  cotton  tampons,  and  is  equally  e& 
cient.  It  has  reccnrly  been  my  practice  10  moisten  the  strip 
uf  g;iti/e  with  the  ^htcrili/cd  Mipr.irerial  vjlutinn  already  men- 
tioned. Tlie  hxmo«Utic  action  of  this  prcpaniiicin  matcritllT 
increases  the  efficiency  oj  the  tampon.  Schmiegelow  *  has  re- 
ported one  case  in  which  (he  haemorrhage  was  so  severe  that 
he  was  obliged  to  discontinue  nn  attempt  to  excise  the  malleus      \ 

My  own  expcricfice  with  intratympanic  operationSn  more 
etpecialLy  the  particular  class  now  under  discussign,  has  led  me 
to  consider  them  remarkably  free  from  risk.  It  is  possible; 
however,  lor  unpleasant  sequela?  to  follow  such  procedures. 
Among  these  the  inn'<i  itnpitrtant  ;irt  injury  to  the  facial  tierve, 
dealnc«s  irom  accidental  itnpacTion  of  the  stapes  into  the  oval 
window,  injury  to  the  labyrinth  from  accidental  or  intcniional 
removal  of  ihe  stapes,  either  bv  direct  tracimalism  or  by  ii*-^j 
fection,  etc.,  and  inflammation  of  the  mastoid  process,  ^H 

The  facial  nerve  is  occasionally  injured  by  the  incus  hoofc-^^ 
The  cau*e  of  this  accident  is  to  be  found  either  inacongenital 
defect  in  the  Ffiltopian  canal  or  in  ihe  partial  ur  complete  tl^'Vl 
siruction  of  iis  walls  as  ihc  result  of  discas^r.  With  the  eser-^^ 
cisc  of  a  little  care  in  manipulating  the  incus  hook,  bearing  td  1 
mind  that  great  lorcc  is  not  necessary  to  displace  the  ossici^fll 
the  accident  can  usually  be  avoided.  11  the  facial  nerve  i* 
touched  by  the  instrument  the  twitching  ot  the  face  immedi^ 
ately  warns  the  operator  of  what  has  occurred,  and  subse- 
quent caution  will  prevent  serious  injury.  In  one  of  ray  own 
ca^!^  twitching  of  the  face  wa«  noticed  while  attemprtng  10 
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locate  the  incus,  and  upon  recovery  from  nn^eBlhcHa  there  was 
marked  paresis  of  the  correspomling  side  of  the  face;  the  fa- 
cial nerve  had  been  slightly  involved  before  the  operation,  Imi 
after  ihis  the  signs  were  miTch  more  pronoiiTced,  The  paraly- 
sis disappeared  uiiticr  ihe  use  of  the  far^dic  current.  Facial 
paralysis  consecutive  to  a  similar  operation  occurred  ^XsA'i  in  a 
case  reported  by  Ludcwic,' 

In  view  of  the  fact  thnt  all  portions  of  the  tympanic  cavity 
are  not  accessible  through  the  canal,  and  in  order  that  the  pro- 
cedure may  be  more  dirccily  nndtrr  the  eye  of  the  operaror, 
Siaeke  +  prefers  to  e\piirie  the  parts  by  external  incision.  His 
method  is  B5  follows:  An  incision  13  made  down  to  the  bone 
just  behind  the  attachment  of  the  auricle,  anil,  following  this 
in  dircclion,  is  continued  from  ibc  tip  of  the  ni,ii^toJd  procets 
to  a  point  just  above  the  tra^uE.  With  a  small  elevator  the 
canilsglnon^  ncants  and  as  mnch  as  possible  of  the  periosteum 
of  (lie  osseous  canal  are  sepaiated  frorn  the  bony  parts.  In 
this  manner  the  superior,  posterior,  and  inferior  aspects  of  tlie 
marjfin  of  the  bony  meatus  arc  exposed.  The  .soft  parts  are 
now  divi<led  trnnAveriely  downward  and  forward  2$  deeply  in 
the  canal  as  possible.  ;ind  by  traction  upon  the  auricle  the  funnel- 
like mass  is  pnlled  out  of  :he  hony  meatus  (Fig.  150).  The 
periosteutn  of  the  anierior  wall  is  next  divided,  i^ben  the  entire 
carlilaginous  meatus  and  a  part  of  the  thin  cutaneous  lining 
of  the  osseous  eannl  may  by  traction  forward  be  so  displaced 
as  to  leave  the  margin  of  the  bony  meatm  entirely  free.  The 
tympanic  structure^  may  then  be  seen  by  direct  light  and  :ill 
affected  jiartv,  indnding  the  carious  ossicles,  are  removed  Ry 
means  of  the  gouge  the  superior  and  posterior  margins  of  the 
inner  extremity  of  the  bony  meatus  may  now  be  removed,  and 
the  stapes  being  protected  hy  a  ]iropcr  instrument,  the  curette 
may  be  freely  used  in  the  vault  of  the  tvmpanum,  the  manipn- 
lationf  being  tinder  ocular  inspection.  In  this  manner  the  en- 
tire caviiy  may  be  cleared  completely  of  necrotic  Tissue  and  the 
mastoid  antrum  even  may  be  exposed.  In  case  there  is  evi- 
dence of  serious  mastoifl  involvement  the  original  inci.sion  is 
made  a  little  farther  tjuck  than  directed  and  the  anlnim  entered 
in  the  onlinary  way,  after  which  the  tympanic  cavity  is  exposed 
ami  treated  in  the  manner  described,  and  finallv  the  canal  and 
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the  BTtifiml  opening  inlo  the  atHrum  are  ihrown  into  one.  In 
tliia  way  the  middle  ean  mastoid  cells  and  canal  are  coiivericil 
into  a  linglc  cavity,  all  pans  of  whicli  are  easily  accessible 
tbnnjg^  ilic  exteni;i!  nirauis. 

Alter  the  operation  the  canilagiiious  canal  is  replaced  and 
a  drainage  tube  is  |>assed  into  the  bony  mealus^  completely  fill- 
ing; its  himeti,  and  thti5;preventingdifipbcenient  of  the  snft  parts. 
Instead  of  tlie  drainage  luKe  il  h  f|nite  ^urticient  to  pack  the 
raeatu**  finrtly  by  means  of  iodufami  gaiue.  (lie  gauze  being 
rarrit'il  well  into  ihp  iynip;nitc  c;mt>  and  applied  firmly  enough 
to  crowd  llie  soft  |>;irt3  upwanl  and  outward  againal  the  bony 
wall  of  the  canal.  Conlrary  to  the  directions  given  by  Stacke. 
1  do  not  consider  it  necessary  to  cam-  the  ininEvetiie  incision 
through  the  anterior  canal  uall.  It  is  qnite  siifiicimt  to  incite 
the  superior,  posterior,  and  inferior  walls  of  the  fihro-cartilagi- 
nons  Inhe.  afLer  separalhi^  the  snfl  parts  fR>m  the  bony  strtiC- 
tures  to  which  they  are  attached.  A  lietlcr  view  of  the  deeper 
parts  may  be  gained  if  before  retracting  the  antcnor  flap  a  hori- 
sontal  incision  be  made  alon^  the  middle  of  the  posterior  wall  of 
the  fibro-canilaginoiis  canal,  this  incision  extending  from  the 
point  where  the  canal  is  divided  transversely,  to  a  point  just 
wilhin  the  concb-i-  If,  now,  a  strip  of  ganite  is  introduced 
through  the  external  auilitnry  canal  and  brought  out  at  the 
external  opcninir.  firm  traction  on  this  gauze  strip  v%\\\  draw  the 
entire  arncrior  flap  forward,  and  enable  the  operator  to  see  the 
fundus  of  the  canal  very  clearly.  The  external  incision  i* 
sninrcd.  all  drainage  being  throa^h  the  meatus.  In  cases  where 
iht  niastoitl  antrum  has  been  freely  exposed  il  is  ti^nual  to  incise 
the  soft  purts  of  the  canal  lon^iindinally  along  ibe  posterior 
aspect  and  press  the  flaps  thus  formed  backward  into  the  caWty, 
holding  them  in  position  with  tampons  of  iodoform  gauze.  In 
this  manner  a  cutaneous  lining  for  the  mastoid  antmm  is 
semred.  The  same  result  is  attained  hy  cutting  a  f|uadri]aieral 
flap  from  the  cnlaneous  canal  and  carrying  it  into  ihe  ^iTtlnnu. 

From  a  careful  study  of  the  Slackc  operation.  I  am  not  yet 
convinced  of  its  value.  My  own  experience  in  the  treatment 
of  mild  cases  of  middle-car  supptjralion  by  the  removal  of  the 
OEwicles  through  the  canal  the  removal  of  the  floor  of  the  lym- 
pnnic  attic  by  means  of  the  rongeur  forcepin  and  the  thorouRh 
cLireltenieiU  of  the  entire  tympanic  cavity,  inchuling  the  vault, 
has  led  me  In  believe  that  where  the  disease  i»  confined  to  the 
middle  ear  alone,  this  method  of  procedure  is  cmiiicntly  satis- 
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factory.  Out  of  nineiy-iuo  cases  upon  which  t  liave  operated 
hy  iciiiovtng  [he  ossjcks  ami  ciiTetlJrg  ilie  tympanic  cavit)\ 
fifty-three  were  curcil,  twctUy-fivc  improved,  two  unlinprovcd* 
And  ill  twelve  the  result  was  mikiiown.  Schroeder  *  repons 
one  hundred  and  thirty  cases  ol  cxtmclion  of  malleus  ami 
incuB  for  middle-ear  suppurstiOTu  Out  of  this  number  sixty- 
two  were  cured,  thirty-nine  were  not  cured,  and  in  twenty- 
eight  tlie  result  was  unknown. 

I  confess  that  by  personal  experience  this  operation  has 
been  limited  to  a  few  case-s.  These  po^whly  may  not  have  been 
well  selected,  although  cnnsiderahle  c.ire  was  cxcrcisctl  in  their 
selection.  My  own  helicf  is  that  where  a  posterior  incision  is 
necessary,  hi  order  to  remove  carious  bone  from  the  tympanum, 
the  o]>erator  shouhl  not  be  content  to  expose  the  tympanic  vatdt 
and  iiilitus  ad  ftntrum  alone,  as  these  parta  car  be  equally  well 
exposed  through  the  lUlural  channel  When,  iherefnre,  any 
doubt  exists  as  to  the  extent  of  the  5uppunnive  process,  it  has 
always  been  my  practice  to  do  the  complete  Stacke-SchwartJtc 
operation — that  is.  to  enter  the  mastoid  antrum  in  the  usual 
w;iy.  and  lo  throw  this  cell  and  the  vault  of  the  tympanum  into 
tine  large  cavity  commuidcaitng  directly  with  the  external  mea- 
tus. This  <]peialion  i^v  fully  ilesmhed  ini  a  Mib^ie^tT'enl  pa^*, 
tinder  the  head  of  the  Stacki-Schwnrt/e  OperaiiiHi, 

Stapedectomy,— (<?)  H'hoi  the  membrane  lympatii  is  intact. 
The  incudo-slapedial  articulation  h  exposed  cither  by  a  curved 
incision  in  the  postero- superior  quadrant  close  to  the  attach- 
ment of  the  membrane  to  the  tympanic  rii^p,  or  by  a  triangu- 
lar inciMun  tn  lhi%  siMialion,  or  by  the  int'iMOu  already  de- 
flcrtlied  in  the  operation  of  rxploralnrj-  mynrgntomy.  After 
the  incudo-atapedtal  orliculation  is  brought  into  view  the  sta- 
pedius muscle  should  be  completely  divided;  the  incudo- 
stapediol  aniculation  is  then  severed  and  the  long  arm  of  the 
incus  pnshed  forwanl  ao  as  not  to  interfere  with  the  sub?ie- 
(pient  >tcpv  If  the  presence  of  tlic:  incus  still  interferes  with 
the  neparation  of  the  stapes  lh<^  long  proccM  may  Iw  seized 
^-ith  the  forcep*  and  the  ossicle  removed.  The  stapes  l-^  then 
(reed,  by  means  of  the  sharp  straipht  knife,  from  adhesions 
bindini?  il  lo  t^«  oval  niche,  and  is  removed  by  gentle  traction 
with  whe  forcepft  or  by  a  hook  passed  between  the  crura.  It  ts 
iu>|it>rt;mt  to  sever  the  stajkedlm  muscle  comj>!etely  before  di*- 

•  Arehlv  fQr  Ohrenbellkiinde,  vol.  liU.  p.  17. 
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articiilaiion,  as  otherwise,  after  separation  from  llie  incus,  tn» 
>tape«  may  be  pulled  out  of  view.  If  ihe  foot  plate  is  ioiii^<l 
ancliyloMnl  thi,*i  comlilnxi  may  be  treatnl  iu  the  maimer 
aTre^idy  Mig^cMciI.  a[:hijuj,;h  hi  Hiich  a  ai^t.  a5  the  parts  would 
be  subjected  to  more  violence,  it  i»  probable  tbat  removal  of 
the  malleuSt  incus,  and  Tncmbrana  tympani  i^'oukl  diminUh  the 
chances  of  reaction  after  the  operation. 

After  the  first  incision  through  che  mcTtibrana  tympani,  ih 
direct  a|>plicattim  of  lite  ccR-aine  ?io1utiui:  to  the  middle  or  h 
mcAti^  of  a  cnTton-iippe<I  jmibe  renders  the  suhsei|ueat  *itepS 
painless.  Ir  three  cases  of  this  kind  I  hiivc  been  able  to  clear 
the  oval  niche  in  the  above  manner,  no  pain  bctnf?  experietjcc*! 
after  the  iirit  incision  ihroui*h  the  membrana.  H  a  \'eT}'  sharp 
knife  is  used  this  is  never  severe.  After  this  no  pain  need  be 
fell  il  nxaine  is  carefully  a]>idifd.  My  rcsull*  have  l)een  fairi 
satisfactory:  bLiI  I  arn  inclined  at  prcncnt  to  confine  the  {>ri>- 
cedure  to  ca^c*  where  the  condition  \i^s  resulted  from  a  suppu- 
rative inflairmaiion.  and  in  no n- suppurative  cases  to  mobilize 
the  stapes  instead  of  removing*  it.  ]n  these  cascs^  if  mobihza- 
tion  iinproves  the  hearirp.  I  also  prefer  to  remove  the  malleu* 
and  imus  thu»  lea\in|;  the  Maj^c^  accessible  in  ca»  a  secoti 
mobilijcilion  hcconic^  necessary. 

After  removal  of  the  stapes  the  Hap  may  be  replaced  and 
held  in  position  by  a  paper  dressing.  The  meatus  is  occluded 
by  3,  plug  of  antiseptic  cotton,  which  is  left  in  position  for 
several  days  vinlcss  inJlaniniatorj-  symptoms  supervene.  T 
wuuTid  nsuall;  lieaN  in  a  few  <lay&,  and  in  no  case  has  th 
lenclion  been  ncverc. 

(b)  Wlicn  ih^  membrane  is  f^rtiixily  dcjfroycii  the  stapes  or 
the  incudo-slapcdial  aniculation  may  be  already  in  view:  but 
if  neither  is  visible,  the  appropriate  inctston  for  the  exposure 
of  these  parts  ivill  vary  in  each  case,  after  which  the  technique 
prcnoiisK  ^iven  is  to  he  ivirned  mit.  In  twt>  cases  nperji<rd 
u]xin  under  local  atia^sthcib^  ihc  !*iapc^  hcing  cleiirly  in  vien< 
extraction  was  esisily  accomplished  and  the  results  were  flatter- 
inff-  in  one  instance  the  hearing  for  a  low  whisper  increasing 
from  seven  to  thirty  feet.  Here  the  entire  stapes  was  remo%'ed 
inisct.  In  the  second  case  only  a  portion  of  the  ossicle  was 
secureil  am!  removedn  yet  the  iiupioveineut  wn^  ci)n*idcr;dde. 
It  is  well  to  bear  in  mind  thai  eveTi  ^]ight  h^'Utorrliagc  will  render 
the  removal  of  the  stapes  difficult:  and  when  this  rcgilon  i$ 
covered  by  dense  stnicturcs,  which  bleed  freely  when  incised. 
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it  may  be  necc^^ciry  to  remove  the  malleus  ami  iticu*  -iml 
remaii^  of  the  membrane  to  secure  y  suitable  field  (or  tlic 
performance  of  siapedectomy. 

Thr  «fTcr-uc;uiiient  may  he  the  same  as  in  th<r  precedtng^ 
class  of  casc5.  ll  is  wcll»  however.  In  inspect  ihr  ear  nt  the 
end  of  twciily-four  hours,  and.  if  signs  of  inflammation  are 
present,  to  cleanse  il  frequcnily  with  a  iniltl  atitiscptic  solu- 
tion. If,  however,  the  parts  are  perfectly  dry,  they  should 
not  be  disturbed,  for  fe^r  of  interfering  with  the  healing 
process. 

From  personal  experience,  the  author  behcves  ihal  at  the 
present  time  a  lesion  of  the  comlucting  mechanism  resjlEtng 
from  a  non-supfniratn-c  infiammalion  which  cleman<ls  operative 
interference  will  he  more  satisfactorily  combated  by  the  removal 
of  the  membrana  tympani.  malleus,  and  incus,  and  mobilization 
of  ihe  stapes,  than  by  other  operative  meastires.  In  residual 
purulent  cases  mobili/.ation  of  the  stapes  will  nm^lly  yield  re- 
sults as  gootl  as  those  obtained  lij  slapedeclomy.  The  ad- 
vantage of  remo\'ing  the  t^vo  larger  ossicles  in  both  classes 
of  ca^es  lies  in  the  fad  that  the  stapes  is  thu5  left  expo«d,  and 
can  be  repeatedly  mobilized  if  neceBsary,  When  the  ossicle  is 
mobilizcdorremoved.and  the  flap  of  dnmi  membrane  is  allowed 
lo  resume  its  former  position,  the  beneficial  results  are  often 
but  temporary,  and  disappear  when  the  ojienlng  in  the  mcm- 
brana  closes. 

When  operalions  ore  performed  for  improvement  of  func- 
tion they  may  ahvays  he  conducted  under  local  anaesthesia, 
iind  the  improvcuKnt  or  failure  to  improve  may  be  noted  at 
each  successive  step.  The  operation  can  therefore  be  discon- 
tinued i*tt  any  Mai;e,  if  the  operator  judf;e3  that  he  is  not  war^ 
ranted  in  proceeding. 

The  results  of  my  operations  were  reported  •  a  few  year* 
(Jnee,  and  the  compilation  which  follows  incJudes  a  few  addi- 
tional cases. 

Of  cases  where  the  membrana  tympani  was  imaci,  inelad- 
ing  oiic  "r  two  inMatice*  wlicre  there  had  been  a  suppurative 
proceaa  in  childhood,  with  complete  closure  of  the  perfomion. 
ninety  have  been  snbjectei)  to  opcrationH  Of  these,  there  was 
much  improvemenl  m  seventy-eight  ca^ieu,  ten  were  unim* 
proved,  one  grew  worse  after  the  operation,  and  in  one  the  re* 
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ftuJt  was  unknown.  Thirteen  of  ihese  cases  wtTC  operate*.!  upon 
under  ether.  Oi  these,  two  were  greatly  improved,  five  ranch 
iii^proved,  five  slightly  iiiTproved.  and  in  the  reinaining  case 
ihe  c!tniditit«i  remained  the  same  as  before  opeTJiiUm. 

In  eleven  case*  the  condition  was  due  lo  a  previous  purulent 
inl^aniniatioii.  which  had  resulted  cither  in  a  shght  cr  extensive 
<!estruction  of  the  mcmbnina  tympanic  the  perforation  persist- 
ing. The  operative  procedures  were  confined  to  freeing  the 
stapes  and  niobiiizing  it,  :is  described  in  the  preceding  pages, 
itilhoul  rriiurt  ti>  genpril  ;Mi:evih»-WH  Of  ihcsr,  there  wai 
great  improvcmcni  in  ouc.  the  \%hispcnng  distance  increasing 
from  twelve  inches  before  to  fifteen  feet  after  operation,  and 
the  degree  of  improvement  beirg  maiiUaincd  at  the  time  of  the 
la&t  examination,  which  waa  ahont  mx  weeks  after  operation. 
In  ten  there  was  decided  improvement,  although  not  as  great 
ii5  ill  The  case  jnst  mentiijiird.  Of  the  eirvrn  casrs,  disagree- 
able 5>mptoms  followed  the  operation  in  but  one  instance- 

In  ten  casc^  there  was  a  purtilcnl  oiitis.  in  which  the  opera- 
tion was  performed  boih  for  the  rchcf  of  the  otorrhora  and  ai 
the  same  itme  to  impix>ve  the  hearing.  Of  these,  there  was 
^reai  improvement  in  live,  moderate  improvement  in  three, 
while  ill  twif  ihc  fniiclidn  nf  ihe  organ  remained  the  ^xiiw  its 
before  opciation, 

in  icn  cases  the  mcmbrana  was  intact  and  the  stapes  was 
Tcmoved.  or  the  crura  fractured  in  the  attempt  at  removal,  the 
operation  being  done  with  cocaine.  In  most  instances  removal 
of  the  incus  was  necessary  in  order  to  gain  access  to  the  stapes, 
Of  ihe  ten  ciises,  three  were  iTn]iroved,  two  were  much  im- 
proved, one  slightly  improve"!,  Iwn  unimijroveil,  and  tw<j  were 
made  worse.  In  one  cuse.  where  miicli  improvement  followcil 
theopenitTon.  3  relapse  took  place  ni  a  laier  period. although  the 
hearing  still  remained  better  than  before  the  operation- 

Tn  ciniie  a  number  of  these  cases  of  stapedectomy  it  w'as 
ionnd  that  the  improvejiicnt  becimie  much  less  afiei  the  per- 
foration in  the  membrana  lympani  closed,  and  in  these  instances 
the  malleus  and  mcmbrana  tympani  were  removed  nt  a  later 
period,  in  order  to  secure  a  permanent  opening  into  the  tym- 
panic caviiy.  This  procedure  was  followed  by  improvement  in 
all  the  cases  In  one  instance  synechiotomy  was  practiced  for 
the  improvemeii!  of  hearing  before  the  jmrulent  discharge  had 
<eafied  entirely,  this  being  so  moderate  in  amount  a*  *carx;cly 
to  warrant  general  anrcstbcsia  and  Ihe  remo\'aI  o(  tlic  entire 
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ossicular  tliain,    Sliglil  improvement  followtrcl  the  procedure  in 
this  instance- 

li  will  be  seen  from  these  gtatistics  that  the  greatest  im- 
provement has  followed  those  operations  perfonned  under 
cocaine  ansesihesia.  and  where  the  design  has  heen  lo  aecure  a 
permanent  opening  luUi  ihc  lyinptiniim,  Tliis  seems  to  be  the 
most  rational  pi-ficedurr  in  i\\]  casrs  where  the  membnnia  tym- 
pani  is  intact;  and  since  it  can  be  done  wiiliout  general  anars- 
thc^io.  we  are  certainly  warranted  in  recommending  at  least 
on  exploralorj'  tympanotomy  in  all  cases  where  llie  hearing  has 
failed  to  improve  under  le**  radical  measnres.  In  no  given  case 
can  we  %iiilc  the  ammmt  of  improvement  which  we  should  ex* 
pccT.  and  it  isalwnysmirdniy  (o  inform  th(?  patient  of  the  experi- 
mental character  of  the  measure.  From  ihc  fact,  however,  that 
the  procedure  is  followed  by  no  discomfort,  that  it  can  be  per- 
formed without  pain,  and  that,  hnmanly  speaking,  it  will  not 
injure  ihe  organ,  we  certainly  fail  to  fulfJIl  our  entire  duty  to 
the  palienla  if  the  suliject  i*  not  presented  to  them  fairly. 


CHAPTER   XXVllL 

THE    MASTOID   OPERATION. 

The  instruments  required  for  this  operation  are  shown  in 

Plate  XII.  While  all  of  these  instruments  may  not  be  neces- 
sary in  each  case,  experience  leaches  that  the  more  complete 
the  armamentarium,  the  better  and  more  rapidly  can  the  work 
be  accomphshed. 

The  ear  should  be  first  thoroughly  cleansed  by  syringuig- 
with  i-to-i.ooo  bichloride  solution,  or  with  a  dilute  (i  to  lo) 
solution  of  peroxide  of  hydrogen,  after  which  the  meatus  is 
thoroughly  tamponed  with  iodoform  gauie.  The  scalp  should 
be  shaved  over  an  area  extending  in  every  direction  for  a  dis- 
tance of  three  inches  from  the  meatus,  and  if  the  patient  has  a 
beard  it  should  also  be  removed.  The  skin  is  then  scrubbed, 
first  with  soap  and  water  and  then  with  ether  and  alcohol,  and 
finally  with  a  solution  of  bichloride  of  mercury  (i  to  i,ooo)»  or  a 
two-and-a-half-per-cent  solution  of  carbolic  acid  A  wet  bichlo- 
ride dressing  is  then  applied  over  the  entire  field  of  operation 
and  allowed  to  remain  until  the  patient  is  anesthetized.  When 
possible,  this  preparation  of  the  field  should  be  made  at  least 
four  or  five  hours  before  the  time  of  operation- 
After  the  induction  of  anesthesia  the  antiseptic  dressing  is 
removed,  the  tampon  within  the  canal  is  changed,  and  the  in- 
tegument washed  again  with  ether,  and  irrigated  subsequently 
with  a  bichloride  solution  (i  to  2.000).  The  parts  immediately 
surroun<ling  the  field  should  be  covered  with  towels  moistened 
in  I'to-i.ooo  bichloride  solution.  All  instmmenls  are  to  be 
sterilized  by  boiling,  and  the  hands  of  tlie  operator  and  his 
assistants  should  receive  the  ordinarv  attention  demanded  in 
ail  surgical  operations. 

It  may  seem  unnecessary  to  take  all  these  precautions  in  a 
procedure  apparently  so  simple;  but  when  we  remember  that, 
owing  to  an  anomalous  position  of  the  parts,  or  to  the  destruc- 
tion resulting  from  the  inflammation,  we  may  either  enter  the 
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cavity  acciflcnlally  or  feel  ircmpeMed  lo  do  so  a?  a  mailer 
0*  election,  we  should  never  undenake  the  procedure  without 
betnglhorouglily  pre]>^rrd  tocxteiut  (itiro]HrT»t)OiinL  ihi^direc* 
lion  if  Tiecessiiry.  Tlic  primary  incision  l>cgins  over  the  middle 
of  itie  iiuMcitd  iiiscnion  of  the  stcnio-clcido- mastoid  muAclc. 
about  half  an  inch  below  the  tip  of  the  mastoid  process,  and 
is  carried  upward  arul  fonvard  close  to  the  line  of  insertion  of 
the  ;itinc1c,  sfter  wliich  :1  fcilkiu);  thU  hue  to  a  point  directly 
about  the  mcahts  (Sec  Plate  XI), 

P^rlicular  attention  slinuld  he  given  10  the  location  of 
ihis  incision,  as  ordinarily  ihc  line  of  section  lies  so  tar  back 
that  when  the  flaps  arc  retracted  the  ptjstcrior  and  superior 
walls  of  the  cannl  are  not  freely  exposed.  In  atldition  to  this, 
the  free  vasciibr  iupply  of  anterior  flap  causes  it  to  become 
irtleni^ilotiH  ali;;o*l  iinnicdi;iti'K%  thw^  ircrr^ising  iht^  diflVully 
«ith  which  ii  is  dni\*n  f[>rvvi\r(U  rendering  s  perfect  expmstire 
of  the  parts  impossible.  If  the  line  of  incision  is  made  «o  close 
to  the  auricular  insertion  as  to  admit  of  the  introduction  of  a 
line  of  sutures  only,  the  field  of  operation  wili  be  much  better 
exposed,  while  subsequent  deformity  xvill  be  prevented,  the 
cicatrix  bein>f  coiitealeil  ctimplclely  by  the  auiii'le,  uhicb 
rCMimo  an  abMiluiely  normal  |msition,  Tlie  Mift  parts 
should  be  divided  to  the  bone  ibroughont  the  entire  extent 
of  the  incision.  ,\11  bleeding  points  should  be  secured  with 
clamps. 

The  next  step  of  the  operation  h  elevating  the  periosteunt 
The  entire  ;nileri(ir  t1;(p  is  pushed  fonv;ird  by  meaiis  trt  an 
elevMor  carried  bcncnth  the  pcrio*itcnm»  taisitig  this  and  the 
overlying  muscular  structure*  from  the  bone,  the  parts  being 
pushed  forward  until  the  posterior  and  superior  inai^ns  of 
the  bony  can:il  are  phinly  in  view.  The  posterior  flap  is  ele- 
vated in  a  similar  manner.  All  hleedtn^  points  are  now  caught 
by  means  of  clank|>^.  Thr  anrir!*'  i'^  held  fiirwanl  by  a  retrac- 
tor, the  instrument  l>eing  intni^tell  to  the  luinl*  of  the  asrist- 
mt-  The  upper  part  of  the  incision  is  flllcd  with  gauze 
sponi^es,  in  order  thai  all  oorin^  may  be  conlrolled.  while 
the  operator  directs  his  ;ittention  to  clearing  the  aponeurosis 
(if  tW  Memo-mastoid  muscle  from  the  tip  of  the  process. 

This  is  best  done  with  blunt  scissor*  curved  cm  the  flat, 
whicli  can  be  closely  applied  to  the  Umy  surface  and  matic 
!o  divide  the  dense  hljmns  tissue  by  successive  short  cuts. 
Care  must  be  taken  to  hug  the  bone  closely,  othem'isc  the 
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larger  vc!kM;1»  of  the  iivck  inAv  be  injiirecL  Ttiis  Mfioration  of 
ihc  muscle  fitoulcl  be  connn\ic<l  until  llic  finger  can  be  j>.t»cd 
completely  around  the  tip  of  the  ma^toitl,  tuiiJ  if  the  primary 
incision  has  no:  been  maile  low  enough  to  allow  ihi^,  it  nwist 
be  exiendeil.  The  packing  is  now  removed  from  the  upper 
part  of  the  wound  and  ilie  exposed  area  is  examined  for  ihe 
prc*^Tice  of  any  *inut,  ihr  rcMjIt  of  si)oni;ineons  ruitture.  !f 
this  is  found,  it  is  enlarged  either  by  the  curetlc  or  gouge,  the 
surgcoii  following  the  charnd  which  has  been  thus  e^ab?ishcd, 
and  which  will  be  found  in  all  cases  to  communicate  cither 
directly  or  indirectly  with  the  Tna5i<»d  ai^trum.  If  no  siiius  is 
present,  the  fir*!  \ie|>  Ju  every  L-;i»e  is  to  enter  the  flniruiiL  We 
rcnirmlirr  ihe  luratinti  itf  this  in  h<"  just  hehimt  the  posterior 
margin  of  the  mcatu*  and  jus:  below  it*  superior  margin.  Until 
we  have  gained  entrance  to  this  cavity  our  opening  through  the 
cortex  should  never  extend  ahovc  the  superior  wall  of  the  canal, 
thus  avoiding  the  middle  crnntal  fos*a»  while  we  should  keep 
L'lo^e  tu  the  [losterior  wall  on  account  of  a  possiljle  malpo^iiion 
of  the  l;tlei.d  sinn^. 

The  cortex  is  best  removed  by  means  of  the  chisel  or  gouge 
[Plate  XII.  r  and  (J)  mid  mallet,  a  Iirge  cutting  instrument 
being  uswl  at  first  and  changed  for  a  smaller  one  as  the  wound 
is  deepened.  The  chisel  is  applied  nearly  parallel  to  the  sur- 
face ijf  the  t*knll,  and  in;i<le  tn  cnt  a\^ny  the  bone  in  thin,  broad 
chi|iH,  ifif  I'utlTiig  edge  being  din-rled  domi\^;iril  mid  f<itw;inl. 
In  this  way  we  form  n  bony  (tinnel,  the  base  of  which  may  be 
broadened  posteriorly  and  below,  if  necessary-,  hut  never  above. 
The  apex  of  the  cone  should  ahvavEi  he  within  the  triangle  which 
marks  the  entrance  to  the  antrum.  Where  the  pneumatic  splices 
are  superfirial  they  niay  be  npeiieil  with  the  first  blow  of  the 
n;;il]eL  ;iftcr  whiih  it  in  wi>e  In  Uy  a-iide  the  cliiscd  Jind  con- 
tinue the  opcntion  by  means  of  the  sharp  spoon  (Plate  XII, 
0),  breaking  ik^wn  the  walls  of  the  air  space*  imtil  the  mastoid 
antrum  iji  entered.  This  never  lies  less  tlian  half  an  inch  below 
the  surface,  although  we  may  encounter  large  pneumatic  spaces 
more  superricially.  We  reco^niie  tliat  the  antrum  is  eiuere<!  by 
the  fact  that  H  proliCn  slightly  cnrvefl  al  ihf  Itp,  afier  entering 
the  artificial  oijcning,  passes  dowTiwanl,  forward,  and  inward  for 
a  di^itance  of  from  three  quarters  to  seven  eighths  of  an  inch, 
at  whii:ii  de[Hh  it  enters  a  cavity  of  considerable  »zc;  in  other 
wonlw,  it  hai^  pa«w:d  into  tiie  middle  ear.  We  persist  in 
cflorls  at  entering  ihis  cavity,  although  pus  may  have  been 
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cvaciiatc<l  i>reviDuslv,  The  pa&^age  beuveeii  ihe  antrum  and 
the  lyinpammi  shoulil  next  he  curetied  freely  by  ine:ins  of  a 
clclii-iile  ^hiirp  5p*">ii  (Fig-  123.  *0'  This  porliuii  ui  liic  tract  t^ 
invariably  occlu<lccl  by  gnmulation  lis*uc,  while  iu  bony  walls 
arc  often  cariou5. 

The  next  &tep  is  to  thoroiiphly  obKicraCe  the  entire  pneu- 
matic wtruciiire  of  the  mastoid  process.  The  remaining  cortege 
is  removed  wiih  the  chisel,  curette,  or  rongeiirj  as  may  be 
most  L'onvenieilL  The  Uirgr  cr!l  itt  (hr  :^\^ex  must  ht*  |)articiT- 
larly  Invesiigatcd,  opened  freely,  ^'i^l  ibe  lip  of  the  mastoid 
process  should  be  removed  with  the  rongctir  forceps.  The 
opcrotiou  ^hoiilil  he  continued  until  sound  hone  is  encountered 
in  every  direction.  In  *onic  c.ises^  llie  dettrnction  of  hone  will 
be  found  10  be  so  extensive  a*i  I0  prevent  tlic  removal  of  all  tlis- 
ra^cd  tisMie  throngh  ibc  f^ingle  linciir  inrision  slreRHy  advT*,cib 
A  second  incision  is  ihco  nude  from  iht:  middle  of  ihc  linear 
ircision,  cxtcnditis:  horizontally  hackwanl  for  a  diataiice  of  one 
inch  to  an  inch  am!  n  hnlf.  The  hlccdtne  points  are  secioxril  by 
meiin^  of  clamp>  and  llic  tnulerlyin^  bone  is  vincoverefl  by 
nie^ns  of  the  perio>iiciim  elevator.  The  mastoid  emiwary  vein 
may  he  wonniird  in  clevaiing  the  periosteum,  and  rpiite  free 
bicmorrhagc  occur.  Tins  ha-'njorrhagc  is  easily  conirollcd  by 
meansofafoldcdstripof  iodoform  gauKe  placed  overihe  vessel. 
This  i^  held  in  position  by  an  asnisiant,  nhile  the  oi>erator  pro* 
ceedfi  to  remove  all  softened  bone.  If  the  inner  Cible  ii.nffected, 
we  ^honlil  noC  lie*[tate  t*»  remove  it^  as  an  exposure  of  the  dtira 
umler  |)n»pt-r  precai?tinn<(  is  3  tnatler  of  no  importance,  wldle 
to  leave  carious  bone  in  contact  vviili  iliii,  is  a  j^iavc  erior.  Kx- 
posxjrc  of  the  Iflleral  sinus,  either  accidcnlally  or  intcnlionally, 
in  no  way  compbeatcs  the  opention.  If  the  vessel  i*  opened, 
sbar|i  haemorrhaB:e  resuU*^,  and  herein  lies  the  advantage  of 
extensively  removing  the  cortex-  If  the  woimded  ve»i^el  lies  at 
ilie  Iwiftoni  of  a  ileep.  narrow,  bony  channel,  ibc  h,Tniorrhagc 
may  be  conlrnlled:  but  il  is  ilifHcnlt  to  jjroceed  ivilh  the  i>iicra- 
lion,  and  llit  purpiJi^r  for  wtiirli  U  w^s  inMttLUed  will  therefore 
not  be  camctl  out,  Witii  s.  free  removal  of  the  cortex  the 
bleedinij  point  lies  plainly  in  view,  and  the  harmorThage  is 
easily  contfXJllc^d  by  a  firm  compress  of  iodoform  gait^e.  Tld* 
is  held  by  an  assistant,  and  the  surgeon  finishes  the  operation 
as  though  nolhiiiK  uiuowikid  had  hjippeneiL  Hanuotrbage  from 
the  sinus  is  no  more  severe  than  cliat  from  one  uf  the  large 
venous  trunksof  ihc  upper  cxtrcmily.ami  the  powible  untoward 
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results  Khich  may  follow-  a  wound  of  Om  vctfd  viB  depend 
upon  the  imperfect  exposure  oi  ihr  bleeding  potot  rather  than 
QpOR  the  ki^  of  blood  or  the  accktental  tnfeciion  through  the 

Ha^-in^  now  removed  all  softened  bone,  the  %ocod  matf  or 
may  not  be  irrigatd.  according  to  the  imhv-idual  choice  of  the 
surt^eon,  1  am  inclined  to  iavor  dr>'  cleansii^.  AXl  bkedio^ 
potfits  are  then  secured  whh  catgui  l^ttire^.  The  bony  o\-ity 
b  pacVcHl  loo^ifTy  nttli  ioi'ofonTi  gauze,  the  tampon  in  the-  caml 
is  rca]>|iUef],  aiul  the  v>fi  )art5  are  ^Uoucd  to  tall  biack  over 
the  opening  in  the  bone,  then-  etl^3  being  scparBlcd  by  a 
nnrrow  strip  of  i^auzc  only.  If  it  has  been  necessary  to  make 
the  posterior  horizontal  incifion,  this  should  Ik  closed  by  meant 
cf  tilkwonn-gul  suture*.  In  case*  where  the  mastoid  emts*ai>' 
vein  lias  been  wounded  ai^d  there  has  been  consi-lerable  harmor- 
rluiifc,  a  Miiall  {iltilgH  nf  ^;inzc  may  lir  [jWed  uver  the  foramen 
through  w^ich  the  vein  parses,  the  end  bcought  into  the  mas- 
toid woundi  and  the  horiconlal  inctfion  sutureil  over  th« 
packing.  It  i^  not  ncces^ry  to  pack  the  external  wound,  as 
wa«  fonnerly  done,  atui  the  omie^ion  eenainly  renders  the  first 
drfiinng  more  comfonable.  The  dressing  is  cotnpleicd  by 
covering  both  the  notindaiid  the  car  with  j»cier^  layers  of  ilr^ 
stcrilixcd  gaui:c  and  cotton,  the  whole  being  confined  in  [^ace 
by  a  bandage. 

In  cases  where  the  laieral  sinnt  has  eiiher  been  exposed  or 
W<iuniTedr  or  where  ihe<ltira  in  the  middle  cranial  fo««a  liss  been 
expOKi-il,  |lif>c  areas  «honld  ijc  isolated  from  the  remainder  o( 
the  mafiioid  wound  by  a  separate  gauj^c  packing.  My  own 
procedure  in  these  cases  is  as  follows:  Ailcr  all  softened  Itoric 
has  been  removed,  a  strip  of  iodoform  ^uzc  is  carried  thTx>ugli 
the  adJtus  ad  anlnofi  as  far  toward  the  miii<IIe  ear  an  po^ble- 
Tlie  gauae  i*  packed  in  firmly  until  the  adttus  and  the  interior 
(d  thr  ^Ltitnmi  i*  fillrd.  The  *trip  of  ganze  is  ihen  ininistcd  to 
an  a^si^tant  and  a  second  strip  is  packed  over  tht  expOMfd  lateral 
sintis,  90  as  to  wall  this  oS  from  ihc  remainder  of  (he  opcrttiion 
cavity.  Any  exposed  dural  ^rea  is  trcateii  in  a  similar  tnanner. 
The  strip  of  gauae,  one  end  of  nhicli  ha^  been  carried  imo  the 
antrum,  is  now  packed  into  rhe  mastoid  caviiy,  and  those  strips 
of  gau/e  w  Inch  l»;u'e  been  n^ed  to  isolate  the  sinus  and  exposed 
dura  from  Ihc  remainder  of  the  wound  are  subsequently  jxacked 
in  about  thiv  In  this  manner,  we  wall  off.  so  to  speak,  the 
cranial  cavity  fram  the  remainder  ot  the  wound  and  from 
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that  part  of  ilic  wournl  whidi  is  inkctetl,  by  n  firm  hycr  of 
iiKioffxtu  g:iii/-t-.  I  believe  th'M,  in  many  instances,  this 
rncllio<l  of  brewing  llie  case  at  tlic  time  of  operaiion  has  pre- 
vciucd  the  subsequent  involvement  either  of  the  mcninecs  or 
of  tile  sinus, 

In  casta  where  the  iechnk|iie  ha^  l>een  perfect  it  is  not 
necessary  to  remave  the  dresiiinj^  nmter  five  or  six  tUivit.  The 
necessity  of  changing  the  ilressing  at  ;in  early  perio*!  will  he 
indicated  by  sl  rise  in  tcmpen*liire  or  by  local  pain.  Where 
the  temperature  does  not  exceed  loi**  at  an>  time  tluring  the 
first  five  days,  or.  if  elevated,  is  not  persistent,  the  dressing  need 
not  be  changed. 

The  subsequent  treniment  is  simple-  At  the  first  dressing 
we  fretpiently  ^x^il  ihe  canal  absolutely  free  from  discharge. 
Unless  the  dischargr  is  profnse,  cither  fmni  the  catwl  or  from 
ihc  wound,  irrigation  is  not  to  be  emplojcil  at  the  subsequent 
dressings.  If  considerable  secretion  is  present  it  is  wise  to 
irrigate  the  parts  freely,  the  Ibnd  employed  being  introduced 
through  the  artificial  opening  and  allowed  to  pass  out  of  the 
mcalns;  ihe  technique  of  ihc  drc'^'ting  is  the  <aine  a%  al  the 
time  "f  uperatiori.  Wliere  the  l^ilrral  sinus  h'As  heen  opeiinl, 
or  the  dura  exposed  in  any  other  lucaiion,  particular  cxire  is 
necessary  at  each  dressing  to  guanl  against  local  infection,  the 
exposed  dural  area  heint?  uncovered  first,  cleansed  and  protected 
w  ith  a  gaujre  |«id.  after  which  the  packing  may  be  removed  from 
the  ma^toirl  pf)rtion  of  the  wound  and  the  dressing  done  a«  above 
direffnl. 

Alter  the  first  dressing  it  will  be  usually  necessary  to  dress 

the  case  al  intcrxals  of  from  one  to  three  days.    As  the  wound 

heal^  exut)cr;int  granulations  may  appear,  and  these  nuBt  be 

treated  in  the-  ordinary  manner    If  the  granulations  proliferate 

too  rapidly,  it  will  be  wiw  to  dress  the  wound  with  rterile  gauze 

instead  of  fodoform  gaure     If  xhh  change  hi  drewing  flor*  mil 

conlrol  the  gran tilat ions,  if  is  vi*c  to  cut  down  the  exuberant 

Tissue  by  mc.ins  of  scissor*  an<l  then  touch  tbe  cut  surface  with  a 

solid  slick  of  nitrate  of  silver    Where  the  de?iniction  of  bone 

has  been  ver^'  e\ten*<ive,  we  sometimes  find  that  the  opemng  in 

the  bone  till*  up  very  slowly.     Here  stimulation  of  the  granu- 

l.'iling  Mntfacr  with  nitratr  nf  *iilver  will   havirn  llir  reimnifive 

jjnurvv    Where  the  granulations  ^re  vcPp'  sluggish,  insle^id  of 

packing  the  wounil  over  with  plain  gaure  or  iodoform  gauze. 

the  use  of  sterile  balsam  Fcm  gause  will  frcqiicntlv  cause  the 
16 
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wotioil  lo  head  more  rtpidly.  In  %om>e  of  thes«  t^srs.  whert 
Ihc  rcpovalivc  proccu  b  cxircmdy  5hm,  the  mere  4cnpfn|: 
of  ibc  granslatiOTO  with  a  dull  curette,  ai(owin|[  tbc  booj 
cavity  to  611  «ith  btood,  uid  then  app]>inf;  a  Mcnle  eaiue 
dreolnc  b^  been  fotmd  efficaciotis  in  hulcning  the  hc^Kn^ 
of  the  wonod 

These  suggesciotis  may  be  of  value  in  ihe  aiter-treMmenL 
Each  iiHlivi<lual  case,  however.  nitiM  be  nttnaged  accor&ig  lo 
the  imlic«ilkins.  and  )u|fG:est»onft  a»  io  ihe  eooduet  of  the  alter- 
trcatnKnt  muM  he  followed  only  in  the  moM  eeticnl  n^y. 

In  addition  to  wounding  the  *inuit,  tlie  0|»entor  may  oe* 
C3<iiona]1y  ex|x»se  or  even  wour>d  the  <Uira  in  the  ini*!i!le  crmiikl 
fosia.  Entering  the  cranial  cavity  ai  this  point  can  he  avoKlctl 
in  every  tnsiaiKe  if  the  conex  is  iwt  renioved  abo^-e  ibe  level 
of  the  supcnor  u-all  of  the  cannl.  When  the  temporal  rid£c  is 
very  im>mirEent  and  ihe  margin  of  the  meatus  U  pbced  so  far 
below  (hit  a«  to  render  adherence  to  this  nile  almoct  impo**able, 
rhe  o^iemor  may  deem  it  wise  to  extend  the  opening  in  the 
tx^nc  slightly  above  the  line  indicated.  If  the  calvanum  Is  unu- 
sually thin,  even  the  moft  careful  may  enter  the  cranial  cavity. 
It  vi  ill  seldom  hapi>cti  tliat  the  dura  i^  wounded  if  care  h  taken 
to  remove  the  bone  in  succe^^ive  Ihm  lamella:,  and  its  exposure 
doe*  no  harm.  It  1$  only  nece^tf^-ui,'  to  flisinfect  the  parts  by 
mean<(  of  i-in-5.000  bichloride  ttdntion.  or  with  3  i\ry  ftterile 
sponge,  after  \^hich  the  opening  is  covered  by  a  pad  of  gauie; 
this  is  imrusted  to  an  assistant,  and  tltc  operation  completed 
in  the  ordinary  tnanner.  Where  ilie  dnra  is  wounde-l,  the  open- 
ing in  the  bone  should  be  en)ar(:ed;  nnd  if  the  membrane  hat 
been  perforated,  it  may  be  ivise  to  enlarge  thi«  opening  »o  as  to 
thoroughly  clean!ie  the  imderlying  jKirt*,  After  this  the  diiral 
opening  i,"*  cloi^cd  with  a  fine  gm  vntnre  and  treaicjl  in  the  man- 
ner above  dc9cribe<L.  With  a  careful  operator  ^uch  an  aedileiii  is 
aliw>luie!y  harmless,  and  in  no  way  complicatcii  the  progress 
of  the  ra^c.  In  the  majority  of  instances  a  promtncni  temporal 
ridge  means  cither  a  sinus  situated  farther  forward  than  normal, 
or  a  low  midtllc  cranial  fcisna,  ;ind  the  Mirgeon  will  be  panico- 
larly  careful  to  coalitie  hlniM-lf  in  the  limits  of  safety  when  these 
anatomical  features  present. 

Because  the  H<|iiamuus  plate  of  the  temporal  bone  is  more 
horijomal  in  infancy  than  in  ad  tilt  life,  and  because  of  the  man- 
ner in  ivhifh  the  fibrotis  canal  i£  applied  to  the  outer  «tirface  01 
the  squama  on  acconni  of  f  he  absence  of  the  bony  can:i!  at  hinh. 
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attention  slioukl  Ijc  givci;  to  cf?rL;iiu  variations  nhicli  imi>l  be 
practiced  when  the  tiiastoid  of  a  vcr>'  young  child  is  to  be 
operated  upon,  At  birth,  since  the  fibro-csirtilae'iotis  meatus 
alonK  its  superior  aspect  is  applied  to  theextenial  surface  of  the 
squama*  the  line  of  altachmem  of  the  auricle  to  the  skull  lies 
at  H  much  higher  level  than  doe*  the  membrana  l^iujr.mi,  ami 
the  Mijicrior  cxircmtty  nf  an  il]ci^icul  ainng  the  line  of  iiunciilar 
nttachmeni  woiiM  lie  lit  ;i  much  higher  level  than  liie  upper 
borderof  the  lynii«inic  ring  (Fig.  122),  The  relative  position  of 
the  parts  01  the  liue  of  auricular  aitachmcni  is  misleadinf;.  since, 
when  the  anterior  dap  is  pulkd  forward,  the  fibro-cartilaginoua 
tube  constituting  the  meatus  is  attached  so  firmly  above  and 
bchiuti  as  to  frec|ue[ilJy  nii^lcail  ihc  oprr^itnr  ;ind  caiur  him  \o 
think  tlujt  the  margin  of  the  anniilu5  has  been  e:»Eposed,  If  the 
bone  is  perforated  without  exposing  the  posterior  limb  of  the 
aunuhif  clearly,  and  makinp  out  the  e.xact  situation  of  the 
prominent  posterior  tubercle,  both  by  touch  and  by  inspection, 
the  operaior  may  acciilemally  open  the  middle  cranial  ioi<a  in- 
stead of  the  piirtniialir  -^^p^re  i>F  the  ma^Uild  and  middle  ear. 
The  suiJcrior  and  posterior  attachments  of  ihc  meaUi*  should 
be  sepamted  carefully  from  the  squama  after  the  primary  inei* 
ion  ugdl  the  posterior  tviupanic  tubercle  is  reached  and  the 
ffterges  into  the  drum  membrane.  It  is  often  well  to 
incise  the  fibrous  lube  transversely  for  a  sliort  distance,  iti  order 
that  a  clear  view  m^y  be  r^biatned  of  the  mcmbmna  tymt^ani 
and  render  an  crrnr  inipoMible.  f(  the  bonj-  cavity  Is  cnttTed 
just  behind  ihis  tubercle  ami  chise  to  il.  the  antrum  wnll  be 
opened,  after  uhich  it  will  be  ca*y  10  chip  away  the  external 
table  for  a  considerable  distance  forward  and  upward,  thus  ex- 
posin]^  the  tympanic  vault  (Fij{,  I2^).  It  is  wise,  however,  10 
kc  It  a  rule  tn  never  remove  the  outer  layer  of  hone  at  a 
cr  level  than  the  pofltcrior  tympanic  tubercle  as  a  primary 
re.  The  "lepth  of  the  middle  crania]  fossa  varies  am- 
devnbly  in  (liffcrcnt  Mibjcci*,  but  alway*  ]ic*  above  the  point 
name^r  The  exact  conformation  of  the  parts  in  any  imiividiial 
case  is  easily  made  out  when  acce**  is  once  gained  to  the  pneu- 
matic spaces,  after  wbtch  the  operator  will  adapt  bis  opcivilion 
to  Ihc  anatomical  conditions  preacnl>  The  external  wall  of 
the  tympanic  vault  at  bJrih  occupies  in  reality  the  position  of  its 
inferior  wall  in  adult  life,  owinjj  to  the  change  in  direction 
taken  by  the  squ^imous  plate  a?i  devehipment  pnjgresfte^.  The 
vault  will  therefore  be  entered  with  very  little  trouble  clow 
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above  the  lire  of  attachment  of  ihc  mcmhmnfi  Mipcriorly-  An- 
other word  of  camion  h  also  proper  irganJing  th<;  initial  inci- 
eion.  Since  the  mastoid  sqiiamons  suture  is  not  os^i^ed  at 
birtli,  ;ind  fre(|nenilv  jiresenis  l;irgc  ik-liisccnces  filled  liy  fihru- 
cartildgc*  ilie  knife,  in  inakiiit;  the  initial  iiicimoi^  should  not  be 
pressed  with  any  force  upon  the  bone,  but  the  soft  pans  should 
be  divided  slowly  until  ihe  iuwc  i,*  exposed  throuchom  tlie  line 
of  incisioa  Finn  j^rv^ijiurc  upon  the  vcalpcl  might  eaiiily  result 
in  plunging  it  into  on^  of  thv%c  drhiwcnct^,  ransing  it  lo  enlirr 
the  cranial  cavity.  The  utnKist  gentleness  shoiiUI  also  Ikt  ob- 
served in  di.'iHecting  up  ihc  pcnosteuir  and  turning  the  ante-  ^^ 
rior  fifip  fonvard.  for  the  f>un^c  rertson.  ^^M 

In  ever)"  inJ^tancc,  then,  eitlier  in  adults  or  in  children,  no^^B 
procedure  should  be  itinituted  for  ihe  removal  of  os*eou*  ti»«ue 
until  the  pf.kstcrior  and  superior  tnnrgins  of  the  iKiny  niiwl  an* 
not  only  accessihlc  to  the  finger  but  plainly  in  view,  ;ind  the 
soft  parts  should  be  so  retiactcd  that  the  landmarks  may  be 
ahvay*  under  the  eye  of  the  suiifcon  tlirouRhout  ibc  entire 
opemiion. 

The  facial  ncn-c  as  it  crossed  the  lympanic  cavity  is  oeca- 
«ifjra1Iy  wounded  in  ca^c*i  of  srlero'sis  whiTe  the  bone  hix-i  bei^ti 
removed  To  a  snfUcicnl  depth  lo  expose  ilit*  inicnia!  w;*li  of  the 
middle  ear.  The  j^f|n;rductiis  R-illopii  lies  witliui  ihe  middle 
car,  and  cousef|;icntly  it  is  impOMihle  to  wound  it  until  the 
operation  is  really  completed  and  free  communicalion  estab- 
lished with  the  tympanum,  ti  is  wise,  after  perforating  the  bone 
to  a  ilrpth  fif  seven  eighrh^  of  an  inch,  or  perhaps  a  linle  less, 
to  pass  *i  prohe  hcot  at  a  right  angk-  into  the  external  auditorj- 
meatus,  and  carry  the  auRular  portion  upward  and  baL-kwanl 
into  the  tympanic  vault,  in  which  position  it  is  to  he  held.  The 
operator  then  ha*  only  to  continue  the  removal  ol  bone  until 
the  artificial  ojiening  exposes  this  prohe  \\ithin  the  t>-mpanum. 
A  lAciuiiil  lo  ihc  cvTrmal  semicircular  canal  it  more  unlikelv  to 
occur  than  one  id  the  facial  nerve.  The  can;d  lies  imn>ediaiely 
above  the  aqueduct,  ami  can  only  he  injured  when  the  opctim 
is  nude  exceedircly  hifjh.  When  in  any  doubt  ss  to  the  advis- 
ahiliiy  of  perforntme  more  deeply  on  account  of  the  possibiHiy 
ofinjnring  cither  of  these  structures,  the  plan  usually  followed  is 
to  remove  that  portion  of  the  posterior  wall  of  the  canal  lying 
immctlialcly  in  firint  of  the  arlillci^l  nperiing.  The  canal  mu^t 
lead  into  the  middle  cur.  .-tnd  the  removal  of  thift  hony  partition 
until  the  tympanum  i»  rc;ichcd  renders  the  completion  of  the 
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procedure  absoKuely  safe.  In  these  cases  that  portion  of  the 
bony  povferior  i\all  al  ihe  inner  extTeniiiy  of  the  caii,il,  niade 
up  of  compact  osseous  tissue,  should  he  left,  since  it  is  possible 
to  rt'oun^!  the  facial  ncn'c  under  these  conditions  if  the  entire 
linstcrior  wall  is  removed.  Slight  injiir>'  iv  the  facial  nerve  is 
not  a  serious  accident,  function  heinpf  restored  in  from  three  to 
five  week*,  in  most  cases,  imdtr  the  ii^c  of  the  faradic  current. 

In  certain  cases  where  the  <lestruclion  of  [he  usseoos  ti>iAne9; 
hAB  been  verj'  exlersive.  and  where  dining  the  period  of  con* 
valesccncc  sctiucstra  separate  from  the  bony  walb,  a  pcnna- 
nent  owning  will  rcnuin  behind  tlie  ean    This  ha^  occurred 


k 


're!  i^r.— rtiKilc  ofwftitinn  for  pImtiw      Tia.  141— Thewinf  npt-niurinj  »liuwui|[ 
orctvftine  l-«hinA  thr  ftit.  a  .idviir<|  crnniicr  of  pn^Ug  «u[mn. 

bj-  TiBaimiLiiii, 

5ix  limes  in  over  four  hiirdrc<l  operations.  Various  inethoils 
have  been  devi*.c<l  for  doting  these  openingB.  among  i.\hich 
one  advocated  by  Trnntmarm.*  This  consists  in  circimi- 
liTi"K  the  entire  oi>cniug  by  mcan-t  of  an  incision  extend- 
simjdy  thnnigh  the  *il<in.  Two  ^CIlnhlUilr  flaps  will  ihus 
be  formed,  one  before  and  one  behind.  Thc*e  two  Hops  are 
dissected  up  from  over  the  nnckrlyinjj  tisntcs  and  Inmed 
into  the  opening;.  Their  raw  i:^]K<:^  arc  united  in  the  me- 
dian line  by  tneans  nf  sutures  either  of  catgut,  which  will 
easily  be  absorbefl,  or  hy  means  of  silk  sutures,  the  sulnre* 
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sliaf>ed  ilop  is  then  lnnie<l  into  the  opciiin^j  u*  be  do4e<!,  and 
}ivU\  in  piiu'c  hy  axt^t  Miinres.  The  inicgtmirnt  in  front  anil 
behind  the  opening  iniu  which  Ihis  flap  is  turned  is  then  aJso 
dissected  iipj  the  dissection  being  carried  downwanl  along  die 
niarcfnis  of  the  denuded  area  from  which  ihc  Jlap  was  taken. 
In  Ibis  way.  two  sliding  skin  flaps  are  formed,  one  in  front  and 
the  other  behind,  which  upon  beinji  approximated  will  com- 


^ 

'^ 
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U^— Mtted^MooAofiopcmfoafttdoniicof  rcin>-AurkulAr  11«(ittL  No.  T, 
/> TongW ihaptd  Aftp  m  Aera  tnnDt*  oT  neck;  Nu.  i  ihuvn  Ibik  ir^vmcntufy 

Fl»p  muvrrd  m  |Vhiikiii :  A.  |ii^niiH<rri  nrc.i  !eft  whrre  «n|i  i\  d*ivr<:i«J  wn :  No. 
J.  EjiUmal  voQii J  tlo«ct]  bymiiiic*Minfici  uinIcMiimhn;  tU|:r*uf  wuHud-  Thii 
under Biiiiiiiif  hWuId  be  tuiiEiimu]  uUmi  tlic  RivLuKfun  uptiitii^  vh  wrJl,  mj  lUjiI 
ahcEi  Ihe  Mijicrladd]  wnurnJ   in  tndiri^d.  (he  mm  ^ur(lc<  ofth?  A%ip  wllJ  bc  Cwn« 

pl«tdy  Goutivd  by  mttguntfnt.    Thit  i«  doI  Bhown  la  ihc  ii^r<e. 


plctcly  cover  the  tongue-^hapcd  dap  which  fills  the  opening 
behind  the  ear.  as  well  as  the  denuded  area  from  which  this 
tonpue-shaped  flap  was  taken.  These  sliding  Haps  arc  ap- 
proxitnr^ted  and  hd<l  in  position  hy  either  silk  or  silkworm- 
gitl  sutures,  I  have  employed  thi*  nietluwl  in  doling  i)j»eTiin^s 
of  this  character:  nhhough  union  hy  first  irtenlion  may  not 
lake  place  thniuKhotii  the  entire  cMcnt  of  the  wound  on  ac- 
cotint  of  the  fact  ihat  the  Heps  arc  formed  almost  entirely 
of  cicatncial  tissue,  the  procedure  is  cfTcctiial  m  completely 
closirp  the  perforation.  AUhouph  portions  of  the  flap  may 
slcLi^h.  the  re^uliinp  wound  heals  readily  by  prannJation.  and 
the  rriuU  of  the  operation  *eeins  in  be  ujoorl  in  every  ins1anc«< 
Quite  rcccTitty  Frey  *  h;^^  rejjorted  ,i  number  of  cases  in 
uhich  the  deformity  followine;  an  extensive  mastoid  opera- 
tion hafi  been  enhrely  relieved  by  the  snbcutancous  injection 
of  paraffin.  This  method  has  been  used  not  only  to  fill  up 
ihe  retro-auricular  depression,  so  frequently  found  in  theae 
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€vat?uatcd  ]jn-viniisU',  The  jia^^a^cf  liehveen  the  antrmii  and 
llie  (yiiiiianiini  sliuitlO  next  he  turctietl  freely  \iy  iiicaiis  of  ^ 
(Lclicatc  sharp  spoon  (Fig.  123.  a).  This  portion  of  the  tract  is* 
invamlily  occluded  by  granulation  tissue,  while  its  bony  walls 
arc  often  carious. 

The  next  &iei>  U  10  thoroughly  obliterate  the  entire  pneu-* 
malic  striKture  of  ihe  m.asicid  proces**,  Tht  rcnunning  coriex 
i-i  reniovtil  vviih  ibc  cbisel,  currtTrn  or  rongeur,  as  may  be 
mcjftt  eonvcnicnt,  Tlic  large  cell  ai  ihc  apex  inusl  be  panicu- 
larly  investigated,  opened  irecK-  and  ihc  tip  of  the  luastoiil 
process  should  be  removed  with  the  rongeur  forceps.  The 
opcnition  sJiotihl  he  continued  until  ^ound  bone  i<  encountered 
in  every  direction.  In  *oinc  c^sc*.  the  c]c«tniction  of  bone  will 
he  found  lo  be  so  exicn'iivc  '*is  to  prevent  the  rernova]  ol  nil  ilis- 
vaied  tissue  through  the  single  linear  incision  alri:a(1y  advised. 
A  second  inciMon  is  then  made  Irom  the  middle  of  the  hncar 
incision,  extending  horizontally  haekwitrd  for  a  distance  of  one 
inch  to  an  inch  .-md  a  kdf.  The  hleeftin^  po)ni«  are  ^^ecured  by 
mearw  of  clamps  and  ihc  underlying  bone  is  uncovcrcil  by 
nmiiA  of  the  pcriostevim  elcvalnr.  The  maMoid  emissary  vein 
may  be  wounded  in  clcvaliug  lIic  periosteum,  and  <iniie  free 
haemorrhage  occur.  This  hrciiiorrbace  is  easily  controlled  by 
means  ofa  folded  strip  of  irtdi>fonn  gnintcpbced  over  the  ves&eL 
This  is  held  in  portion  hy  :in  xvtistanL  ^\  hdt  the  operator  pro* 
ceed*  to  reiuove  all  softened  bone.  If  the  inner  table  is-ifTecied, 
wr  *honlfl  not  hefilaie  to  remove  h.  as  sn  exposure  of  the  ilnra 
under  proper  precautions  is  a  matter  of  no  hnpoiiance.  while 
to  leave  carious  Ixitnc  in  couLut  with  this,  \%  a  grave  error.  I£x- 
postire  of  the  lateral  »inns,  either  accidentally  or  ini  en  lion  ally, 
in  no  u-ay  complic-tte^  the  operation,  [f  the  vessel  i^  opened, 
sharp  h:emoTrhagc  results,  and  herein  lies  the  ailvantiige  of 
exlensTvely  removing  the  cortex.  H  the  wowndc"!  ve**cl  lie*  at 
Ihc  Ijotlom  of  a  dcei^  TMm>w.  Iiony  chamiel.  the  b^cmoirhagc 
may  be  controlled:  but  it  is  diDicult  tr>  prc>cced  with  ihc  opera- 
lioii.  and  the  purpose  for  which  it  was  instituted  will  therefore 
not  be  CTirricd  o\it.  With  a  free  rcmovBl  of  the  coriex  the 
bleeding  point  lies  pbinly  in  \iew,  and  the  hemorrhage  :s 
easily  controlled  by  a  firm  compress  of  iodoform  ganze.  Tins 
is  lield  by  rtn  iissi^taiiL  imd  the  snvj^enn  fun^hes  llic  operation 
as  though  nothing  unliiw.-inl  h;iil  luiri)ened.    tlirmonliage  from 

bthc  ainiis  iH  no  more  severe  th;tn  thai  from  one  of  the  large 
^^enous  trunks  of  the  upper  exlremity.and  the  possible  untoi^wO 
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results  which  may  follow*  a  wound  of  this  vessel  wpl  dcpcml 
upon  ihc  imperfect  exposure  of  the  bleeding  point  rather  than 
upon  ihc  loss  of  blood  or  the  accidental  infection  through  the 
sinus, 

Having  now  rcmoveil  ;ill  softened  bone,  ihc  wonnd  mav  tir 
may  noi  be  irrigated,  according  to  the  individual  choice  of  the 
siirj:con,  1  am  incUncd  to  favor  dr>-  cleansing.  All  blcedinjf 
points  are  thon  secured  with  catgut  ligature*.  The  bony  caviiv 
is  packed  loosely  with  icMtofonn  gauze>  the  tampon  In  the  canaJ 
is  reajjplied,  and  the  soft  parts  are  allowed  to  fall  back  over 
the  opening  in  the  lionc.  their  edge*  bnng  scparelcd  by  a 
narrow  strip  of  gaii^r  only.  If  it  has  been  nccc5S3r>'  to  mftke 
the  posterior  horizontal  incision,  lliis  should  be  closed  by  means 
of  silkwormjfut  suiurea.  In  cases  where  the  mastoid  etnissarr 
vein  has  been  wonndcd  and  there  has  bee;i  considerable  h^tiior- 
rhage,  a  *mall  pledget  of  gaujcc  may  be  jdaced  over  the  forainen 
tbnmgb  which  the  vein  pai^nse*,  the  end  brought  into  the  mas- 
toid wound,  and  the  hori/ontal  incision  sntnrc*!  over  this 
packing.  Jt  is  not  necessary  to  pack  :hc  external  wound,  as 
was  formerly  done,  and  the  omission  certainly  renders  the  first 
dressing  more  comfortable.  The  dressing  is  complete*!  by 
eoveriiig  both  the  wound  and  the  ear  with  several  layers  of  dry 
slrnlued  gaci^re  and  cotton,  the  whole  being  conlincd  in  pl-ice 
by  3  liamlage. 

In  cases  where  the  lateral  sinus  has  cither  been  exposed  or 
wounded,  or  where  the  dura  in  the  middle  cranial  fossa  has  been 
exposed,  these  areas  should  be  isolated  from  the  remainder  of 
the  mastoid  wound  by  a  separate  gauae  packing.  My  own 
procedure  in  these  cases  is  as  follows:  Aher  all  softened  Uwe 
1ms  lieen  renioveil,  a  ^t^tp  of  iodoform  gjiuzc  is  carried  through 
the  lufituj  ad  kinirxtm  <i5  far  toward  the  middle  car  as  possible. 
The  gau^c  is  packed  m  lirnlv  imid  the  aditus  and  the  interior 
of  the  antrum  is  filled.  The  strip  of  gauze  is  then  intrusted  to 
an  assistant  and  a  second  strip  is  packed  over  the  exposed  lateral 
siniK,  so  as  to  wall  this  off  from  the  remainder  of  (lie  operation 
cavity.  Any  exposed  tlural  <irca  \>  treated  in  a  similar  manner 
The  strip  of  gauze,  one  end  of  which  has  been  carried  into  the 
antrnm,  is  now  packed  into  the  mastoid  cavity,  and  those  strips 
of  gauie  which  have  been  used  to  isolate  the  sinus  and  exposed 
dm^  from  ihe  remainder  of  the  wound  are  subsequently  packed 
in  abont  this.  Tn  ihis  manner,  we  wall  off,  sd  io  speak,  the 
cranial  cavity  from   the   remainder  of  the  wound  and   from 
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that  part  of  the  wonrd  which  is  infected,  by  a  firm  layer  of 
iodofcnn  gati2e.  I  liolk'vo  fhsi.  in  many  in^^tancts,  this 
method  of  drcising  tlic  case  ai  the  time  of  operation  lias  pre- 
vented Ihe  subsequent  involvement  cither  oi  the  iitcningca  or 
oi  ihe  &)nii&. 

In  cases  where  the  teehnk|tie  has  l>een  pcrfoel  it  is  not 
necessary  to  remove  the  ilressing  im*Ier  five  or  six  davs.  The 
necessity  of  changing  ihe  ilressing  at  an  eaily  period  will  be 
indicated  by  a  rise  in  tcmpcralurc  or  by  local  pain.  Where 
che  temperature  docs  not  exceed  ioi°  at  any  time  during:  the 
first  five  days,  or,  if  elevated,  h  not  persvslent,  the  dressing  need 
not  he  changed. 

The  subsequent  treatment  is  Kimplc.  Al  the  first  ^.Ircssing 
vvc  frequently  inid  the  canal  abscilntcly  free  from  discharge. 
Unless  the  discharge  is  profuse,  either  horn  ilie  canal  or  from 
the  wound,  irrigation  is  not  to  he  employed  at  the  subsequent 
drc*»ings.  If  con  si<  I  arable  secretion  is  present  it  is  wise  to 
irrij^ale  the  pnrls  freely,  ihc  fliiitl  emfiloycd  being  introduced 
through  the  artificial  opening  ami  showed  to  pas*  mU  of  the 
meams:  the  technique  of  the  dressing  is  the  same  as  at  ihe 
time  of  operalioiu  Where  the  lateral  sinus  has  been  opeued> 
or  the  dura  exposed  in  any  other  location,  particular  care  19 
necctisan-  at  each  drcssini:  to  guard  against  local  iuicction.  the 
exposed  dural  area  I jeing  uncovered  firtt,  cleansed  ant!  protceled 
\vith  a ganac  pad,  after  v^hich  ihe  p;ickhig may  he  removed  from 
the  mi<*toid  portion  of  the  wonnd  ;mil  the  dressing  done  asabovi* 
directed. 

-Vfter  the  first  <lre5»ng  it  will  be  usually  necessary  lo  dress 
the  cait  at  interval*  of  from  one  to  three  days.  As  the  wound 
heal*,  exuberant  grinubtion'4  may  a|>t>ear,  and  tbe.te  mu*l  be 
treated  in  the  onlinary  mamier  I  f  the  granulation*  pmlifenite 
loo  rapidly,  it  will  be  wi*c  to  dress  ihe  xvound  with  sterile  ganze 
instead  of  iodiifiJini  gauj^e.  If  this  change  in  drewing  does  not 
control  liie  graimlations,  it  is  wi^e  lo  cut  down  the  exuberant 
tissue  by  mean*  of  sciMor^  and  then  touch  the  cut  surface  wiih  a 
solid  Slick  of  nitrate  of  silver.  Where  the  dettrnciiou  of  hoitc 
ban  been  very  extensive,  we  sometimes  find  that  the  opening  in 
the  bone  liMs  up  very  slowly.  Here  stimnbeion  of  the  granu- 
lating surface  uiih  idiratc  of  silver  will  hasten  the  reparative 
proccssn  Where  the  granulations  are  very  slupgish,  instead  of 
packing  the  wound  over  with  plain  gauze  or  iodoform  gautc, 
the  use  of  sterile  bat^m  Pent  gauze  will  frequently  cause  the 
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proposetl   liy    ncrgmanti  has  been    somtMvhai    claborateil    by 
Siiuktv*  wliu  ]i;is  ulitaincd  cxcclltriU  rrsiills  hy  ihis  mcihuiL 

The  coiiibinaiion  of  ihc  mctbods  of  Kiistcr,  Bcrgmanii»  and 
Stiickc  conatilutcs.niili  it>me  stig-bl  iniKlificationfi,t1ie  oi)criiiivc 
prt>ff:*li:rc  emploveil  at  the  preseiU  lime  hy  moftt  ottilogiftU  lu 
<lca1iii^'  with  thttst  C3^i-eiiy  mid  h  ktiowii  a£  the  Siackc-Scbivartxc 
openuion.  The  technique  of  tlic  procedure  is  a«  follows:  An 
incision  is  made  exleiicling  from  jnst  below  the  ti^j  t>f  iIh*  ma^ 
toid  and  (ollowing  the  curvilinear  line  of  auHfiiUr  insertion 
^H  About  one  third  of  an  inch  behind  this  line  to  ;i  point  just 
^V^bove  the  sujtcrior  ;iltGchiTicnt  of  the  nuricle.  'i'hc  incision  is 
carried  through  all  of  the  soft  parts  down  to  the  bone.  In 
iii;Lkiiig  rhi*i  incision,  operator?  vary  as  to  the  distance  at  which 
it  shfUJld  be  placed  bi-hiiul  tlte  line  of  aitrkmlar  atiaclinient- 
Thiii,  Uallancc  t  pluces  tlie  inn>iim  al  le;iM  line  half  of  an 
inch  behind  the  ]nn*icrior  aiuiadar  fold.  Thi*  operator  also 
carrier  the  first  incision  throiigh  the  inte^fnicnt  alone,  the 
deeper  stniciiires  beinj;  rliviiled  more  anteriorly.  In  thi^  way 
the  |Jo*terinr  wound  is  terraced,  so  to  speak,  ihe  line  of 
^lit'ision  of  the  deeper  ti-isties  being  anterior  to  tliai  of  Ihc 
auperilcial  cutaiicnui  ti*-iiie.  I  liave  cin]jloveil  tills  inciMon, 
bin  tin<l  that  it  pos.scsscs  no  ;idvanta£C4  over  the  more  sim- 
ple method  of  carrj'ing  the  initial  inci*ton  through  the  soft 
pan^  iJown  to  the  bone.  It  is  important  in  dividing  the 
supcrrtcial  structures,  to  carry  the  incision  well  forward  over 
ihe  top  of  the  ear  If  ihis  is  not  done,  it  i^  almost  im- 
pds^iTde  to  scmre  a  perfect  expiJMire  of  ihc  hii]*e[ior  wall 
of  the  oinfll,  Si\\i\  it  in  therefore  difficult  to  thoroughly  re- 
move the  external  wall  of  the  tympanic  vfttdt.  In  carr>'ing 
the  incision  over  the  cnr,  it  i?  not  ncrc*isnr>'  to  divide  all  the 
soft  tissues  down  to  the  bone.  If  the  skin  and  superficial  fascia 
I  are  divided  in  this  locality,  it  will  Iw  perfectly  possible  to  thor- 
nnghly  r\|iose  llie  iij)|»er  wall  of  the  uiiial  by  Mroii^  iniction 
on  the  flap  ^nthoLit  dividing  the  underlying  fibre*  of  the  tem- 
poral muscle.  All  bleeding  vessels  arc  secured  by  clamps,  care 
being  taken  to  bniisc  the  soft  tin*iitc*  a<  little  a*'  pof:^il>tc,  ,\11 
of  the  soft  parts  composing  the  anterior  flap  iirc  separated  from 
I  The  underlying  bone  by  the  use  of  the  periosteum  elevator.  In 
|^K^i»  v^ay  tiie  anride  i?>  inrned  forward  and  the  margins  of  ihe 
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bony  meain*  become  viiiible.  The  ftbro-cambginou*  lining 
of  ihe  huiiy  nir-itUK  J*  nnw  LMtrfnlly  ^e^l;l^i^lc■(l  from  the  us-mt^hin 
walla  b>  means  of  a  narrow,  blunt-f^ointed  pcrtoftteum  clcN'^tor, 
or,  if  if^is  iiisirumcnt  i«  iiot  at  han<1»  tbc  closed  blaik5  oE  ihc 
blunt-poinled  ^cUsors,  ciined  on  the  tiai,  may  be  used  for  this^ 
purpose.  The  fibro-canilaRinovis  tube  is  rfissccicd  from  ihc 
upper,  posterior,  aiu!  inferior  wull*  ta  as  Rfcat  a  dejnh  a*  (>o*- 
sibltv  In  case*  of  prufiiM"  s[]p|>iu;ili<]ii.  uf  lunj;  M^inilin^,  il 
nlll  be  impossible  to  acpctr^tc  the  voH  lining  of  the  canal  from 
ihc  undcrlving:  bony  pACis  for  any  considerable  distance,  in 
cases  wlicTc  there  has  been  but  shpht  discharge^  however^  the 
surgeon  c^n  frequently  carry  this  dissection  to  within  a  short 
distance  of  the  dnini  membrane  before  the  lumen  oE  tbe  car- 
tihigtit(Jti«  ean;d  tj-  upt-nrfl  tiy  rhe  in»tnniie;U.  When  this  ill** 
section  has  been  carried  ^s  deeply  as  i*  practicable,  the  fibto- 
eartilflgtnous  lube  is  divided  trnnsvcrscly.  as  close  to  the  drum 
membrane  as  possible  by  means  of  aci  angular  knife.  A  »inp  of 
gauze  is  then  iniixKlnced  into  the  external  auditory  meatus  and 
brought  out  through  the  opening  behind  the  ear  Firm  trac- 
tion is  now  niiide  un  lliis  stri]»  and  llie  enlire  fi hro*i-ar I ilagi nous 
tube  is  pidlcd  out  of  the  bony  ineatns.  Tbe  posterior  flap  i* 
now  separated  from  the  bone  b>  means  of  the  periosteum  elc- 
\rator,  and  the  typical  mastoid  operation  ii  performed,  the 
anin:m  beinp  entered  in  ilic  manner  already  described  in  deal- 
iiig  with  the  lechnicjue  of  tbe  mastoid  operation.  The  extent 
to  whii'li  the  nuislotd  cortex  %}iii\]  be  removed  and  the  pneu- 
matic spaces  broken  down,  mnst  vaiy  with  each  individual  case. 
We  not  infrequently  find,  in  cases  of  long-continued  suppu- 
ration, which  have  resisted  all  methods  of  treatment  other 
than  operative,  that  the  mastoid  process  ba*  become  Si^Teroaed, 
hs  cellular  stniciurc  pniciically  obliterated,  and  thai  the  only 
piLenni^tic  space  wfiich  r?cislM  i«  the  antnnn  which,  a%  we  kmnv, 
coinmumcates  directly  with  the  midlife  cfir.  When  this  condi- 
tion is  presert,  tl  is  of  course  unwise  to  perform  a  typical  mas- 
toid operation  and  remove  the  mastoid  tip.  This  rule  applies 
even  when  the  entire  mastoid  Is  pneumatic.  VVc  no\  infre* 
qi:cnily  mcci  whh  cases  of  chronic  suppuration  of  the  middle 
car  denLiJidinj^  tbi^  operation,  ni  which  the  ma^vtotd  antrum 
is  involved  in  tbe  suppurative  process.  On  opening  the  mas- 
toid cortex,  ir  the  ustTrl  manner,  wc  find  that  the  mastoid 
process  is  pneumatic  thronghontH  It  is  not  necessary  in  these 
cases  to  obliterate  ihe  entire  pneumatic  structure  of  the  mas- 
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toM.  The  o|>erator  sliould  proceed  irarcfiilly  atid  should  break 
tlown  all  cells  wliitrli  sccai  to  be  diseased.  No  doubtful  tissue 
*ihnLtltl  he  lefi-  Whtn,  however,  perfectly  normal  pT^eumaiic 
space?  are  reached,  (hc^e  need  not  neces^anlv  be  obliienitcd- 
The  "pcraiur  muKl  *iiiiply  look  upon  tins  structure  as  being 
normal,  and  may  then  prnt'ced  vvilh  the  siihsetnirnt  *teps  o( 
the  o|)eralioii.  Kxpenence  lias  shown  that  utfeclion  in  these 
spaces  can  be  avoided  at  the  time  of  ihc  upcraUou,  aiul  if  they 
nre  not  already  diseased  they  need  not  be  oliliterated.  A» 
.^oon  ^L^  ibe  antrum  has  heeri  entered,  octibr  iiiSiJcctu^n  and 
rhe  careful  use  of  the  probe  will  indicate  to  the  stirgecn 
how  much  of  ihe  mastoid  process  he  must  remove.  In  ad- 
vanced cases  of  cholesteatoma  we  fre^|uenily  find  the  entire 
mastoid  converted  into  a  large  cavity.  Piled  by  a  cholesiea- 
tomMloiis  mass.  In  these  c;ises.  of  course,  the  cortex  mtuit  l>c 
ahlate<l  over  the  entire  affected  area  so  as  lo  remove  every 
vestige  of  the  eholcjiteatonia.  In  other  ca«e6,  we  find  evi- 
dences of  pundent  infection  invading  the  cells  even  as  far  as 
the  ii|J.  In  tha^e  cases  the  eniirt  tip  nuisi  be  removed.  The 
extent  to  which  the  nia.*ittnd  is  bntkeu  down  muM  vary  willi 
each  individual  case,  and  nm«  be  governed  by  genera!  surgical 
priTici]iles-  After  the  mastoid  h;i5  been  thoroughly  cleared  out, 
to  whatever  extent  is  tieccstary.  the  next  step  is  to  hrcnk 
down  the  bony  partition  between  liie  external  auditory  meatus 
and  the  artificial  opening  made  in  The  mastoid.  The  removal  of 
this  bony  panilioE:  shotdd  he^in  nt  a  level  with  the  uiifier  wall 
oJ  the  mcatii:!,  the  chisel  being  directed  inwanl  and  slightly 
upward  so  ait  to  follow  the  line  of  the  upper  wail  ol  the  canal. 

Implead  of  breaking  down  this  partition,  the  operator  may 
follow  Che  plan  advised  by  Stacktv*  by  finii  removiTig  the 
external  aall  of  the  tympanic  vault  ihroiigh  the  meatus.  The 
external  wall  of  the  tymjK-tnic  vault,  as  it  will  he  remenibeied. 
is  conslitiitcd  !)y  ihc  upper  anil  inner  extremity  of  the  bony- 
canal.  The  removal  of  this  bony  plate  exposes  the  cpitympnnic 
space,  showing  the  malleus  and  incus  tn  position.  While  it  is 
exreoilingly  *:imple  in  the  cadaver  to  remove  the  inner  cx- 
ircfinry  of  the  inner  wall  uf  the  bony  canal  ihroiigh  the  meatus, 
and  to  expose  the  entire  tympanic  vault  and  the  adifus  ml  an- 
trum in  this  way,  it  fs  somewhat  difticwlt  to  carry  out  thi*  Mep 
of  ihc  operation  when  the  parts  are  more  or  tess  obscuretl  by 
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bhxxl-  Tht  coritig  fnim  the  cut  surfaces  quiit  ficqiicnilv  rca- 
iic«  ihiA  iicp  !■(  ilic  o]icTation  dif!icuh  and  icdiou*.  i  prcicr. 
tbcrefo^-  <^  tiucr  the  mii»toif!  antrum  in  the  typical  manner 
alrca^lv  (fr^cnbcd,  and  to  then  break  ilown  ihe  i>arrii;on  be- 
en e*ni  he  anificb)  mastoid  opening  and  the  external  :itidiiory 
meMtis.  This  i*  best  done  by  dividing  ihc  panition  first  alongf 
the  horiioiital  plane  parallel  w\i\%  the  upper  nail  of  the  exu-mal 

■imlitury  i.miuL  H  tlic  bony 
tissues  could  be  dis-idcd 
aloug  this  line  the  athhts  j4 
crUrum  would  be  reached.  If 
the  ehisel  is  carried  below 
ihi%  line,  there  i*  danger  of 
iDJnniig  chhcr  ihe  Uk'u\ 
jicrvc  or  the  horiionial  semi- 
circular canal,  hi  practice, 
in  order  to  elTect  division  of 
the  bony  tlitMies  along  the 
plane  of  the  upper  wall  of 
ihc  external  atiditnry  cjusl, 
a  certain  amount  of  bone 
niunt  be  removed  l>clow; 
eonscqnently,  the  O])erator 
^houkl  enlarge  the  opening 
through  the  mastoid  coctcx 
until  it  assumes  a  funneU 
shaped  form,  ihe  apex  of  ibe  funnel  lyin^:  at  llie  masluid  an- 
inim  and  the  broad  base  of  the  (uuncl.  inchidirg  nn  area  of 
the  mastoid  cortex  and  of  the  external  auditory  canal,  the 
verttraj  tlinmctcr  of  which  is  equal  to  the  vertical  diameter  of 
the  external  audiiory  meatus.  In  breakinp  down  the  ^^^ll 
between  the  canal  and  this  funnel-shaped  opening  in  the  mas- 
toid, the  (>per;^tor  >^hiinld  leniove  a  wedge-^hupe<l  ]>iece  of 
bone,  the  twisc  of  the  wedge  corresponding  to  the  verticul 
<liametcr  of  the  meatus  and  the  apex  corresponding  to  the 
itditus  (td  antrum — that  channel  which  joins  the  mastoid  an- 
trnm  wiih  the  tympanic  vaidi,  Tliis  renioeal  may  be  effected 
cither  tjy  means  of  the  chise!  or  the  narrow  rongeur  forceps 
The  goose-neck  forreps.  devised  by  Jansen  for  this  purpose. 
arc  very  convenient  in  certain  cases. 

The  important  stnictures  to  be  avoided  he  just  below  the 
apex  of  this  wedge-shaped  piece  of  bone  to  be  removed.    They 
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are:  the  horizontal  semicircular  canal,  which  forms  really 
the  floor  (if  the  tJiUfus  ad  antrum,  arid  immediately  l>el(jw  ihis, 
ihc  attna-ikictiis  Patlopli,  whicli  contains  Hic  Iriink  cf  the  f;idal 
nerve.  Louver  still  wc  have  tlic  oval  winJow  contairiiig  the 
stapes.  If  the  operator  proceeds  from  ^^Uhollt  inward,  he  may 
lollou  the  upper  wal!  of  the  external  audiloTv  canal  inward 
until  ihtf  iiiiitus  ad  antrum  U  reached.  He  may  follow  the  in- 
ferior wall  uf  the  canal  inwanl  For  at  \tQ,%\  two  thinU  of  \i% 
kngili.  The  removal  of  the  iiony  partititin  along  ihcsc  line* 
will  then  reveal  the  prominence  of  the  horizonUi  semicircular 
eanal,  and  immediately  below  Ihis,  and  often  amalgamated  tvilh 
it»  that  of  ihe  aquwdiictus  Fallopii.  If  the  posterior  wall  of  the 
meatus  is  removed  ihroughotil  its  enure  extent  a*  far  :\s  the 
imemal  wall  of  the  middle  car,  either  the  horizontal  ^cmit-ir- 
cnlar  canal  nr  tlir  ^qiiieductiis  Fatlo[ni  mnjit  he  injnrr**!.  Tlir 
point  which  the  operator  should  remember  is  to  foUo^v  inward 


of  bony  «\i(>  ttfirr  the  complete  ndicol 


aloniT  the  level  of  the  inferior  wall  of  the  meatus  for  cboiu  two 
thJrdK  of  the  Jen^h  of  thi*  channel,  while  the  honv  tissue  can 
he  removed  along  the  itppcr  wall  mitif  Ihe  miitus  ad  antrum  is 
reachr*r  When  this  TTiangiibr  or  really  qtiadri lateral  piece  of 
bone  has  been  removed,  the  snrgeon  will  be  able  to  see  dis- 
tinctly the  prominence  of  the  horiarontal  semicircular  canal  and 
the  facial  canal,  and  close  inspection  will  reveal  below  this  the 


532     RADICAL  OPERATION   FOR   CHRONIC  OTORRHtEA. 


cval  wiiulow,  AHcr  llicse  step*  of  llic  cjpcralion  have  been 
accomplished,  the  opcrmor  will  then  brc-ik  away  ihg  Hoor  ol 
the  lynipanic  vault— thai  is,  the  inner  cxircmily  of  iHc  superior 
wall  oi  the  external  auditon'  mestUE.  This  procedure,  when 
comj>leteiit  xvill  disclose  ihe  entire  iriddle-eai"  caviiy  as  con- 
timioii^  with  the  exteni;d  ;iuilitut>  caiial;  lUe  head  ;iiul  ti«-ck  of 
ihc  niRDeiis  with  the  short  and  long  pnnrew  will  he  Tcadily 
seen,  and  below  this  possibly  the  rcmnnnts  of  the  tympanic 
membrane.  The  body  of  the  incus,  with  its  shon  process  in 
the  cella  incudis  and  its  long  process  extending  downward  to 
the  inciKlo-stapedial  aniculation,  will  also  he  made  out.  Above 
the  head  <>I  the  ntiipes  ihe  upeialor  will  ^cc  ihc  promineni 
T^dgc  which  constitine*i  the  .itjuxductu^  FaHopii,  j^nd  jdsl  abov? 
this,  and  often  continuous  with  it,  the  prominence  of  the  hori- 
zontal seniicircuhr  canab  It  h  then  simple,  after  this  thorough 
expo&ure  of  the  paris^  to  divide  the  Incudo-Mapedial  anicn< 
lation.  if  this  is  still  iniactH  and  to  remove  the  tnalleu^^  incu^.  and 
any  rfnjdntus  of  i\\v  dnnit  nitmbmne.  All  tti  llii*  can  readily 
be  <ione  without  disturbing  the  :*l-ip«.     After  ihc  ossicles  liavc 

been  removed,  Ihc  entire  cavity  ex- 
p<tsc<l  should  be  curetted  until  firm 
I  tone  is  encountered  m  ever>-  dinec- 
ifoa 

The  eur^tte  should  ;iUo  he  Intro- 
dnt-cd  well  iiuo  the  lynij^anlc  orifice 
i>f  the  l^ustnchinn  tube*  so  as  to  cause 
a  closure  of  thi^  tiihe<  if  possible,  to 
prevent  sub^ec|uent  infection  of  the 
niidrjlc  ear  from  the  naso-phannx. 

All  of  the  deeper  hony  dtsseeti'wi 
TS  licM  done  with  tfic  aid  of  cither  the 
forehead  Tnlrror,  using  reflected  light, 
or  of  ihc  electric  hcfid  Inmp, 

After  all  carious  bone  ha*  been  re- 
moved  and  the  haemorrhage  stopped 
from  ;il1  lileeding  pc>ints»  the  o|>crator 
ur\t  prnccrdii  to  linr  Hie  cavity  with 
eptlbelial  flaps  derived  frcan  the  pos- 
terior wall  of  the  hbro-catlilaginous  meatus  and  from  the  con- 
cha. Several  methods  are  much  in  vopue  in  f<irtning  tiiesc 
fl;*p»,  Stackc,  in  his  earlier  operatirsn,  advocated  the  splitting 
of  the  fibri>-canilagino«*  ine;ih:s  ahmg  the  posterior  aspect* 


FtC,  I47"— t'«"'plcic  iiliclw- 
Sd:iW4ni«  dpffraiioii,  Tht 
maOr^H  cf-U>t  Jind  itiiililt^pir 
hHv«  ticen  throun  Inio  on« 
kiffc  cft^'ky,  coiitlnaouk  with 

lliccxrenialHUi]l(crryi]Kxlun> 
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KiG  t4  B, —Slack  (.Veil*  [iM  J  pope  m- 
rion.      FLiniiariun    »f    (lap*  by 

tlpot  by  the  autfaovf) 


rnul  tiickmj-  the  two  irian^ular  flaps  thus  formed,  the  ont  np- 
w.inl  ;iii<!  backward  and  the  other  duwnward  and  backwanl  into 

the  hony  ciivitv  formed  by  ihc  cn- 
""^^   . -r^  Uirgctneiil    iif    \hv    fnmhis    of   rhc 

^rJ\^,^         canal. 

Pause  modified  this  procedure, 
converting  the  IioHeoiiIqI  iticision 
iilonp  the  posieriuT  wall  of  the 
caiiiil  into  a  T-shapcd  incision,  by 
nutking  one  cut  upward  and  an- 
other downward  where  itie  hiiri* 
ioiital  incision  alcmg  ihc  posterior 
w«ll  of  Che  niciitu^s  extends  into 
the  coneha,  In  Ihis  manner  hvo 
<|u;idril;iter:il  flaps  arc  formed,  one 
whtrh  is  Turned  upward  and  the 
lather  downwani,  so  a»  to  more  pcrfecll/  line  ihe  cavily  form<-d 
b\  tlie  extensive  removal  of  tlie  hone,  The*ic  two  faps  arc 
held  in  posiiioti  by  means  of  Mihirc^  which  pa55  through  lh€ 
f\^\Hi  and  l>end  the  upper  flap  for- 
ward an<l  Aipward  ii|3<m  itself,  while 
ihe  fowor  tl^p  i>*  bent  bai-k\v;inl  ;ind 
ilowiiuard  tvpon  itself.  All  sutnre^ 
pass  through  the  cruadrilateral  flaps 
and  through  the  ^olt  structures  irt 
the  :intcrif>r  flap. 

Another  modification  of  the 
plastic  operation  h  thai  of  Koerner, 
who,  instead  of  dividing  the  fibro- 
cartilaginous meatus  by  a  horiion- 
tal  incision,  makes  one  horiaortal 
incision  along  the  upper  ami  pos- 
terior margin  of  the  fibro-earlilag- 
ifioiis  Tube  and  the  other  along  the 
IHJStero- inferior  margin.  This  in- 
cision is  extcniled  out  into  the  con- 
cha. In  this  way,  a  single  quadri- 
lateral  H^p  is  fomicd.  winch  can  be  forced  backward  into  the 
bony  cavity. 

The  cartilagitious  structure  of  the  concha  intcrfctx^s  niatc- 
riaily  wiih  the  refleeiion  of  ihU  thip  backwan!  ttito  the  bony 
hirh  it  !•<  sLippofted  to  line.     In  order  to  obviate  tilis 
J7 


Fig,  1 4i).^^t  Bcke^bcKw  ^ru  c  «pen- 
linn  Thi*  loin;  ron|^i''Aliapcd 
fikp.  formed  Eiccori]lTi|j  in  Kori* 

nari.1  aatl  hiatk*iiiil  \iy  mciiui  of 
t,  dairp'    (From  diHCcliom  by 
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tlifficulty,  Janscn.*  of  Berlin,  atlvocaU'-*  the  clissccung  out  of 
ihc  cartilage,  ihun  iiukinK  ihc  flop  ihin  ami  nllowing  of  iis  ca*>' 
displaccnicrl  into  ihe  bony  cavity.  I  have  ;ia«ni|>ic(l  this 
mcllnxl  in  otic  case,  and  the  result  wa*  fairly  succcs?^inl. 

Still  anoiher  niciho<l  is  iliai  retom mended  hy  BaUanccl- 
in  wHicli  a  longuc-shapcd  flap  ia  formed,  which  includes  prac- 


PlO.  ISO.— Incaiou  of  coflch*  10  fgiini         Fid.  151,— Conchal  flajj  *iifiiT<d  iti  poai- 
cmchu]  ftAp,    (UitlLiiii:?-)  lion,    (Dalloncc) 

tically  tlic  cnfire  area  of  tlic  concha.  This  flap  is  cnt  from 
the  auricle  by  passing  a  thin  knife  into  Uic  external  auditory 
meatus,  juHt  behind  the  tnrgtis.  The  ktiifc  t.s  then  pa^e^l 
downwnrd  Jind  nia'lc  to  divi<3e  ihc  intejjiiment  nlong  the  en- 
tire arlcrior,  inferior,  and  poslenor  aspects  uf  the  concha,  the 
incision  sto|ipe[I  just  below  the  anterior  cms  of  the  amihelix, 
Tlie  tongue-*ihapctl  flap  thus  Tunned  is  ilissccled  np  from  llie 
underlying  cartilage  ard  the  cartilage  is  excised.  This  lon^e- 
shaped  flap  is  then  turned  iip\vard  and  backward,  and  is  held 
in  position  hy  retention  eiulurc^  aijairst  the  corresponding  mvj 
surface  of  the  anterior  auricidar  flcip — that  is.  the  two  raw  auric- 
ular surface*  are  hroughT  together,  It  will  be  seen  that  in  thti 
way  a  ciilaneoii^  tlap  ts  formed  which,  on  turning  ihe  auricle 
backward,  fits  for  a  considershlc  distance  into  the  upper  and 
poftterior  portion  of  the  bony  cavity,  and  thus  ser^-es  to  line 
this  with  integument. 

Ballance  also  advocates  the  subsequent  lining  of  the  en- 
tire bony  cavity,  at  a  period  of  ten  days  after  the  primary  opera- 
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lion^  vvifh  siciii  gnifl4  :*fter  lln;  Tierscli  nieilioil,  the  ijni*tenor 

^voniM  being  rcopciic^l  for  {he  purpose  oE  itiscning  tlic  gnifts. 

From  my  own  cxpcricncCp  I  can  say  1  h;vvc  formed  flaps  in 

all  oi  the  above-mentioned  ways,  and  believe  thai  the  exact 

fljip  to  be  formed  must  depend  upon  the  particular  coiifonna- 

don  of  ihe  parts  in  each  individual  case.     I  might  sa>,  in  re* 

gard  lo  ibe  Pause  infihorl,  fhai  for  some  time  \  have  adopte<l 

a  motlification  which  ha^  been  very  valuable  tn  mc.     Instead 

of  ]>endtng  the  upper  and  lower  ilaps  backward  upon  ihcni- 

selvcs  ami  stitnnnj^  them  to  the  anterior  fiap.  lo  which  ihcy  arc 

already  fittachcd,  1  have  passed  deep  sntiires  of  lieavy  cal^^ut 

(through  the  cniire  depth  of  these  flaps  an<l  ^uuire^l  ihein  to 

he  pcriosieal  margin  liehind  ihe  ma-itnid  woimil      The  npper 

Kiture  |)A3Scs  thrnvi^h  tlic  tnitcr  extremity  of  the  npper  quadri- 

iteral  flap  aiul  thrnu^l^  the  periosteal  margin  of  the  posterior 

'oimd  adjacent,    U  hen  traction  is  made  upon  this  suture  the 

inadrilaleral  flap  is  pidled  upward,  outward,  and  backward,  *o 

that  ic*i  cutaneous  surface  forms  a  lining  for  the  upper  part  of 

^ihe  bony  cavity  by  its  raw  surface  being  forced  against  the 

y^alb  of  thih  c;tvily.    The  k)wcr  qnadrilaleral  flap  \s  allached  to 

ihe  pcrioMeal  margin  of  the  wound  behind  and  below  in  cx- 

^actly  a  similar  manner.    It  will  be  seen  that  the  eflfcct  of  these 

^RlG- tSl.— Mcthndcf  HqLiii:  Thr  tipF-niian  vniiiid  h>  mcflnsofi  sUn  llap  THlan  fivoi 
^H  th«  n<c(L,  juti  belo*  ilic  tip  of  ilic  mmtoii!,  {Pa»ow'»  mcUjml-l  An  *■  /.  jf. 
^r  F1&E*  ^^t  I'l^""  below,      B.    I'  lap  luCilcil   intc  po«tcrr>4uricii]Br  dpiokPtE  nucj  >■- 

turtd  id  pOfeilion,    lo  (hit  pliMic  opcinliuii  «  ptnBUi«nirttra-AiuiculBt '^^pcnui^ 

rvDUjni. 


Htwo 


sultires  is  not  only  to  partially  line  the  bony  cavity  with  the 

flaps  thus  fiinned,  bn(  uUa  to  enlarge  orsiderably  the  orifice 

of  the  external  atiditory  canal  so  that  practically  the  entire 

field  of  ojwration  cati  he  inspected  by  tweeted  light  through 

e  meatus.    When  these  deep  Mitiirc^  are  lied,  it  will  be  found 

hat  the  EUpcilicial  tissues,  which  have  been  divided,  will  fall 
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backward  inio  fairly  good  approximation.  These  £utTire£  be- 
ing of  catgin,  have  been  hnried,  and  have  served  lo  hold  not 
only  thr  llaps  jn  (dace  and  1o  force  tl^ni 
resj>eclivcly  well  upward  and  dowinvard 
imo  Ihc  canal,  but  have  also  scn'cd  lo 
brirp  the  cutaneous  inarginft  of  the  ex- 
ternal wound  in  pretty  dose  apposition. 
It  will  he  uniler*tood  that  whatever 
form  of  flap  uprraEion  i^i  chosen,  and  in 
whatever  manner  these  flaps  arc  securc<i 
in  place,  the  posterior  wound  is  ultimate- 
ly lo  be  closed  completely  by  cither  silk. 
silkworm-gut  or  caigii:  sutures.  My 
own  prtfference  is  to  put  in  aevei^l  su- 
ttires  of  silkwonn-giit,  panning  llirrnigh 
the  entire  thickness  of  both  the  anterior 
and  posterior  Haps.  These  sutures  pierce 
the  inteffimient  of  the  anterior  and  pos- 
terior flaps  anywhere  from  rive  sixieeiitlis 
of  an  inch 
Ui  half  ail 
inch  from 
their  mar- 
gins respectively,  and  also,  be- 
ing passed  deeply,  support  the 
tissues  ind  insure  firm  union  of 
the  deejjer  sirni'luies  thrmigli- 
oul.  At  intervals  hetwcen  these 
siikwonU'gut  sutures.  1  have 
been  in  the  hnbit  of  inserting  a 
few  superficial  sutures  of  raiher 
fire  silk,  so  as  to  secure  perfect 
approximation  of  the  entire  line 
of  incision.  In  certain  cases,  I 
have  ;i-^ed  nothing  ]>ni  c^tgiit  su- 
ture*, the  advantage  in  their  use 
being  that  they  are  absorbed, 
and  the  inconvenience  to  tlie  pa- 
ticni,  of  their  removab  is  avoid- 
ed. Provided  the  suture  material  is  sterile,  it  is  of  very  litilc 
importance  what  kind  of  suture  material  is  employed  lo  hold 
the  flaps  in  poBition. 


Fia.  1^5.— The  fiiRnitiQii 
or  nip*  for  lining  ihc 

itotiy  c*vity  «fiei  ndi- 
CjUupenliuri.    a,  KUp 

lurfac?  of  aurkk ;  A^ 
Cy  J^ltpi  uLcii  ffum 
iLnnue*  uf  (icck   t'filow 

ulor  L>peD  ing  Km4lni 
■Rev  lhL4  «|Kniil«n. 
(Melhoi^  fif  Jsn^Dn  ami 
ForecUcn,) 


Fia  if4H^Mctlii>d  of  linJitG  bonj 
kia^icy  with  akin  Ra^s.  d,  FlAp 
inLen  ibov«  from  p«lcrior  mw' 
fiD  of  muio^  vound;  ^  F|m 
r:ik«n  fmm  pnttprior  nuigia  «C 
maiiold  wound  bdov ;  ih««  rre 
rlit]^  Ate  dikictlcd  upM-ittl  tod 
ihtti  tumc*!  ir»tft  the  iTDipAnlt 
ca*ily;  r.  ArcA  Alon|^  which  Am 
Lb  undvrramtKl  rflct  ihar  ^«ro 
liave  Iveii  farrriFcl  nn  nx  rn  tnahif 
ap[irostrti3Hoti  nf  ihr  p<^cci  M  fSf 
wuund  ovi^r  die  flap^  iMcchod 
of  SchwdTU?  4fld  KrclkchuiJinaO 
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Til  all  fif  (!ie  m*0iOfh  nf  ofkerHiutn  |irevioii»Iy  det^tiled,  ihe 
idea  of  tlic  opi:r;Ltor  shouM  he  to  ilniiii  the  iiikldk  rar  entirely 
through  the  meatus,  closing  the  wound  behind  the  car  com- 
pletely. Certain  operators,  as  Passow,  Janscn.  Kcinliarclt, 
Krctschmann.  and  Schwartze,  have  advocated  lining  the  cavity 
already  formed  in  the  mastoid,  with  cutaneous  flaps  obtained 
from  tlic  iiiiegument  of  cither  the  anterior  or  posterior  tlaps, 
thus  leaving  a  permaiiciU  opening  hcliind  the  ear.  Wliile  it  is 
possible  by  any  of  these  methods  to  forrn  a  tcgumcnlftry  lining 
for  the  caviiy.  composed  of  mastoid  cells,  mtcldlc  car  ami  ex- 
ternal auditory  meatus,  Ihc  unsigbily  deformity  which  re5iuUs 
from  a  large  permanent  opening  behinl  the  ear  seems  to  me 
to  cotisliluie  a  nidical  objectu^n  ro  all  of  these  methods. 

The  methods  of  formation  of  these  flaps  will  be  easily  under- 
Mood  from  the  appended  figures,  vtliich  are  reproduced  from 
the  excellent  work  of  Jacobson.' 

In  a  number  of  niy  cases,  for  the  last  year,  I  have  dissected 
out  more  or  less  of  the  cartilage  of  the  concha,  aiut  in  every 
inslanee  have  found  the  results  of  the  plasttc  openilicm  were 
much  belter  when  this  was  done  than  when  tlie  flaps  were 
allowed  to  remain  of  ihcir  original  thickness,  1  have  also  made 
use  of  the  tongue'sliapcd  flap,  with  the  diascclini:  out  of  the 
cartilage  after  the  Ballancc  method,  hut  have  slightly  modliicd 
the  manner  of  holding  the  flap  in  posiiiion. 

After  tbe  tongue-*baped  flap  has  been  cut  from  ihe  concha 
and  llie  cartilage  ilissected  nnt,  the  nitanrouN  llsjj  is  i»dlrd  mi- 
ward  and  backward  into  the  posterior  wound  and  its  raw  surface 
applied  to  a  corresponding  raw  surface  on  ihc  anterior  l!ap  con- 
sisting of  the  auricle.  In  other  words,  ihc  flap  is  bent  back- 
ward upon  itself  and  the  tissue*  arc  sutured  logether.  raw  siir* 
fftce  to  niw  <nrface>  by  mean*  nf  catgut  suliires.  In  !hit  way, 
the  me;itti*  is  not  cmlv  ml;irged,  lint  by  the  *ititching  tip  of  llie 
tongue-shaped  flap,  in  the  manner  above  described,  a  cutaneous 
lining  IS  fomic<l  for  the  upper  portion  of  the  bony  cavity,  when 
the  auricle  i*  replaced  and  the  postenor  wound  sutured, 

I  have  never  attempts!  to  line  the  middle-ear  cavity  by 
meam;  of  the  Tiersch  grafts,  by  reopening  the  j>o4terior  wound, 
^idvocated  by  llalbnce.  but  in  one  instance  secwred  an  adml- 
^rablc  result  by  lining  the  eiitiie  wound  through  ibc  exicnial 
auditopF-  meatus,  the  opening  wJiich  was  left  after  the  plastic 

*  LvhTbuch  d*t  Ohraahc^Uraride  Itir  A«rvt«  und  Siuitir«ad*>  1-  Juwbton  %n^  X- 
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operation  l»ein^  so  ample  that  tlie  grafts  cowld  lie  insen«<1  with- 
oul  grciil  tliffiinihy.  Instead  of  opening  the  postcnor  woum!  ;tt 
a  later  ptrioci  for  the  intrvxiuction  of  Ticrsch  grafts^  1  have  lately 
had  very  good  5uc<:ess  in  introflunng  the?ie  grafts  at  the  time  of 
the  primary  operation,  Ahcr  all  cario^Ts  hone  has  been  re- 
moved and  the  flaps  fortnrcl  from  ihc  meatus  and  concha  by 
any"  of  iTie  nieilioils  above  dciatled,  as  the  necessities  of  the 
case  have  s^enieil  to  iiulicale,  I  have  tlien  proceeded  lo  line  the 


Fig.  tss- — Hiitlnnfv't  iii«rrumfrnt<  Tv  ikin  smfiinc.     A,  Tir^  nicr  far  cvOirff 

gritft* ;   B,  pipette*  fnr  removal  of  aJt  mi^  blootj  fioin  heneaih  the  gF«XtL  wbfn 
Ml  ]ivhii[u(i  ,  C.  Ncr^dlr  Tut  m^irEi^mlmitii:  ^EHfL ;   I),  flliinl  iuhtrumrDl  (vr  pircHU|[ 


(jE&flt  on  bony  u-all  anj  fm  uatkin^  pM^cln  ^pU*  1>mptnic  uiItT  li>  boM  paJb 
Ln  pOftiiLon  ;  b,  Droad  sMiuliv  upon  which  giafi  m  tpicAd  and  fm 


front  which  II  U 


cftrriftil  ioio  Lh«  lymputic  ca^ly. 


entire  cavity  of  the  midvllc  car  as  completely  as  possible  by 
means  of  Tiei^ch  grafts  taken  from  the  thigh  of  the  patient. 
As  large  a  graft  as  possible  should  be  cm  and  carefully  *Hd  oif 
from  ihc  ra^or  on  lo  a  hroad  spatula.  Tfiese  grafts  are  more 
easily  transferred  if  ihcy  are  ^tightly  m"i^tette<l  with  a  lew 
drops  of  a  normal  salt  solution^  Oire  jhotild  be  taken  to  spread 
the  graft  out  flat  upon  the  spatula  and  to  sec  that  US  edges  do 
not  ci:rl  under  The  gnifi  is  ;hcn  qiiklcly  but  carefully  slid 
from  the  spatula  irto  lh<.'  botiy  cavity  which  it  is  intended  to 
line.  Til  transfer  the  graft  in  this  way  a  long,  straight  needle 
seems  to  be  the  best  instrument.    The  spatula  having  the  graft 
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ill  po<^ition  is  carriet!  a*  close  to  the  operation  wound  as  pos- 
siljk.    The  cclgc  of  the  graft  iieiircsl  the  wound  is  then  carried 
rapidly  from  the  spatula  ncross  the  wouml  surface  from  Ixhind 
fon\anL     While  this  manipnintfon.  from  its  JescHption,  may 
ficem  to  be  difliciiU,  it  is  in  reality  ver}'  simple  to  slitlc  the  gnifl 
from  the  spatula  into  ilie  wound,  and  to  so  place  k  that  Jt  will 
completely  fill  the  fuiuUis  of  the  eanal,  the  roof  of  the  tym- 
panum, and  the  i!ee|x:r  portion  of  the  spur  of  bone  which  forms 
the  wall  of  the  facia!  ncnc  and  homontal  semicircular  canal. 
It  ii  important  ihul  the  bony  ca\"ity  should  be  as  dry  as  possihle 
before  the  graft  is  put  in  position;  to  this  end,  the  cavity  may 
be  packed  with  sterile  gatize  until  the  operator  is  ready  to  in- 
Iroducc  the  gi^ft.     The  p.iL^kin^  is  then  removed  by  an  assist- 
ij_   ant  and  the  graft  iiiiitkly  slid  inl<i  poshlun.    In  ;*pite  of  all  care 
Mlhere  will  he  a  little  ooxing  under  the  gr^ft.    This  blood  is  best 
^■Riacn-ed  l>y  means  of  a  thin,  fine  glass  pipette  iiuroduced  under 
^P&«  margin  of  Che  graft,  suction  being  applied  to  the  pipette  by 
Kihe  lips  of  the  surgeon  or  of  an  assistant.    In  this  way  all  air 
liuhbles  are  removed  and  the  ^raft  f;ill*i  naturally  into  position 
upon  the  surface.    Thin  in^etnou*  methcMi  of  ai>plyinK  the  grafts 
Hyras.  I  think,  first  suggc-ited  by  Mr.  Dallancc.    After  the  graft 
^■linplace,  it  should  bemctintaincd  in  position  by  a  hrm  packing 
^^vt  pledgets  of  sterile  cotton.    These  pledgets  arc  frequently 
impregnated  either  with  aristol.  xeroform,  iodol,  or  some  such 
anti*ie[>tic  |xiw(ler,  the  idea  being  to  keep  the  bony  cavity  as 
dry  as  possible  in  order  m  faenr  the  vivirualinn  i>f  the  grafts, 
^rtltese  eotton  p]c<Egci<i  are  packed  upon  the  surface  of  the 
f^roft.  and  are  pressed  firmly  inu-nrd  upon  the  bony  wall  by 
mean«  of  a  smooth  steel  instrument  which  allows  the  cotton 
pleilget  to  be  manipulated  considcrabW,  while,  at  the  same  time, 
the  snionih  surface  of  the  instrument  does  001  catch  it  and  tend 
to  pull  ibc  graft  away  fnnn  the  lioTiy  surface  to  which  it  is 
applied    The  entire  cavity  i^  filled  with  these  cotton  pledgets, 
Ihe  average  number  of  plcilgcts  introduced  hcirg  somewhere 
between  ten  and  fifteen.    After  the  graft  has  thus  been  care- 

»fttlly  apfilicd,  the  posterior  wound  is  suttired  in  th^  manner 
already  detritlrd.  Unless  there  is  a  rise  in  temperature,  the 
dressing  need  not  be  changed  for  eigfit  or  nine  days.  At  the 
end  of  this  time  the  posterior  wound  is  uaually  foutwl  united. 
Careful  removal  of  the  cotton  pledgets  by  means  of  the  forceps 
will  generally  show  that  the  graft  has  taken,  at  least,  over  a  part 
of  the  Kurface  to  which  it  was  applied,  and  frequetitly  over  the 
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tntirc  surface.  In  Ihis  wjiy  clemiatizatioii  of  the  tympanic  cav- 
ily  is  effected  in  a  much  shorlcr  time  than  by  the  other  methotl. 

It  it  well  here  to  speak  of  ihe  fact  that  if  the  drevdng  in 
these  case*  is  mn  changed  before  the  ctghih  or  ninth  lUy, 
that  when  the  dressing  is  taken  down,  the  odor  of  the  vkOLiu<l 
will  be  exceedingly  fonlithi^hA^bcen  present  in  all  of  my  ca««s, 
and  ycl,  in  vcr>'  few  have  the  gnifis  fflileil  to  lake.  The  o^or 
i*  apparently  due  to  the  existing  off  of  the  superficial  epithe- 
lium of  the  graft.  This  epiihelium  becomes  necrotic  and  these 
ciri'nmsiances  iiccmnit  for  the  foul  odor  of  ilic  dressing.  In 
no  cn^e  h;Lvc  I  failed  to  get  p^iriial  nnitni*  even  lltougli  the 
middle  car  was  grafted  under  most  unfavorable  circumstances, 
and  in  most  of  the  cases,  primary  union  has  rc5uhe<l  through- 
out. The  presence  of  the  odor  should  not,  therefore,  lead  the 
surgeon  to  believe  that  the  result  of  the  grafiing  operation 
is  unsuccessful-  Fallowing  !he  advice  of  Halbnce.  I  liavc 
beru  in  the  h;ibit  nf  ^y^inging  tlicsc  raises  ai  ihe  time  of  the 
first  dressing  with  a  solution  composed  of  equal  parts  of  ordi- 
nar>"  peroxide  of  hydrogen  and  sterilized  water  Thl*  renders 
the  wound  perfectly  sweet.  After  the  peroxide  irrigation 
the  pans  are  irrigated  with  a  warm  sterile  normal  salt  solution: 
after  the  first  dressing  the  dressing  i*  c-hanged  daily.  It  may 
not  he  possible  to  remnvc  all  of  the  cotton  plugs  at  the  time 
of  the  first  drcfising,  nor  is  it  advisable  to  employ  undue  force 
or  prolonged  manipulation  to  remove  all  of  the  pledgets  « 
this  timcn  A  few  of  the  omer  pledgels  may  be  removed,  an^ 
the  irrigaiton  performed  in  ihe  manner  above  <!escribed.  It  is 
then  my  practice  lu  dust  a  little  uu^ol  tn  xei'oform  into  tl»e 
canal,  after  drying  the  piirl?*  (liormigbly  wilh  steriliited  cotton, 
to  pack  the  canal  loosely  with  a  strip  of  sterilized  gauze,  and 
to  reapply  an  antiseptic  dressing  covering  the  entire  car  and  the 
mastoid  wound.  This  dressing  should  be  changed  daily,  the 
irrigjition  of  the  peroxide  repeated  at  each  dressing,  aixl  a 
search  made  for  the  remaining  ptedgcis.  At  each  daily  dress- 
ing any  pledgets  remmiiing  should  be  removed  until  the  entire 
number  have  been  extracted  from  the  canal  At  the  end  oE 
ten  ilays  or  two  weeks,  in  favorable  eases,  all  dressings  1>chini1 
the  ear  may  be  removed.  It  h  then  well  to  protect  the  line  of 
incision  by  a  collodion  dressing,  the  ear  being  lefr  out.  The 
c;uial  may  then  lit  left  open  or  be  packed  loosely  with  sterile 
gaui^c.  as  the  operator  may  deem  wise- 

Regarding  the  results  follo^^Hng  these  operatiorks;  Out  of 
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seventy  cases  operated  upon,  tifly-ihrec  were  ciircfl.  cigin  \\erc 
improved,  one  wns  unimproved,  in  one  the  rcsuU  is  unknown^ 
atid  seven  are  still  under  treatment, 

I  do  not  believe  that  subsequent  experience  will  demon- 
strate the  necessity  of  doing  a.  secoiidarj'  operation,  in  ihe  ma- 
jority of  cases,  in  order  to  secure  dermatiEation  of  the  lym- 
jifinic  cavity  by  means  of  the  Ticrsch  graft.  Of  course,  second- 
ar)'  operations  for  this  puq)Ose  will  be  necessary'  in  some  cascs^ 
particularly  in  those  where  the  purulent  discharge  has  been 
very  profuae,  and  where  it  is  practically  impossible  to  obtain 
a  fairly  ;i*cptic  wound  at  the  lime  of  the  fir^t  nper^iion.  Cer- 
tain cases  of  this  kind  have  come  under  my  observation.  TlcrCi 
I  simply  pass  the  deep  sutures  already  menlioned.  but  do  not 
sututc  the  cutaneous  wound.  As  soon  as  the  middle-car  cavity 
seems  to  be  in  a  fairly  aseptic  cordilion,  the  graft*  are  then  ap- 
plied and  the  *nperfidal  wound  sutured.  The  passage  ^^  ^^^^ 
drrp  liiiturr^  insures  the  maiiUcniince  of  an  ample  meatus  aud 
rather  favors  the  subsecjuent  coaptation  of  the  cutaneous  parts, 
while  it  in  no  way  interferes  with  the  application  oF  the  grafts. 

AccitUnts  during;  Ofirciim. —  Regarding  the  dangers  of  ihia 
oi>eralion,  a  few  remarks  may  not  be  onl  of  place.  The  danf^er 
which  we  n*ualty  seek  to  avoid  h  injury  of  the  facial  rerve. 
This  fan  T>e  avoided  in  :ilmost  every  instance  by  carehiUy  fol- 
lowing the  upper  wall  of  the  canal,  removing  the  external  wall 
of  the  cpilympanic  space — that  is,  the  n^of  of  the  meatus  close 
to  the  middle  car — and  in  ihi,*  way  exposing  the  udifits  ad  en- 
tnmi  and  atiteriiir  portion  of  the  antnim.  The  prominence  of 
the*emicircnlarc--malof  thcaqiKcchictuj;  Fallopii  will  then  come 
into  view.  If  these  parts  are  exposed  am]  recognized,  the  cu- 
rette may  then  be  u^eil  <[niie  freely  btu  cauliou^ly.  both  upward 
and  dowuwanl.  in  onler  ro  etdarjie  the  opening  between  the 
antrum  and  the  middle  ear  without  injuriiiir  the  facial  nen'C, 
Of  cotirse.  throughout  the  entire  procedure  the  face  should  be 
carefully  watched  for  any  evidences  of  mechanical  irritation 
of  the  facial  nerve  by  instrnmeins,  In  addition  to  the  danger  of 
facial  paralysis,  the  opemion  can  not  be  absolnlely  Iree  from 
danger  to  life.  The  mifldle  n^nial  fo^^a  occasionally  lies  so  low 
(hat  e^cn  with  the  most  earefnl  use  of  the  chisel,  the  removal  of 
the  roof  of  the  meatus  will  expose  the  dura,  Thi-*  ba»  happened 
to  me  in  four  cases.  In  two  of  these  instances  the  dura  itself 
was  woimded  by  a  spicule  of  bone,  and  or  carefully  mtrnducing' 
the  probe  for  purposes  of  expturation  the  probe  went  directly 
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inEo  the  cerebml  snUsiacKc,    Bolh  of  ihesc  case*  made  a  com- 
plete recovery. 

Another  acddeni  wliicli  has  happened  in  my  own  case,  and 
TO  m  lea?t  two  of  my  a>Ileaj::iies,  has  hecu  the  aixi(tenl;il  ex- 
posure of  the  lateral  ninu.s  where  this  vessel  lay  ver>"  f*r  for- 
ivard,  It  wcu]<l  even  be  possible  to  wo;in<l  the  Utteml  sintts, 
during  the  opemtion.  where  this  vessel  w;is  greatly  misplaced* 
in  *pUe  of  the  greaicsl  care  on  the  part  of  ihe  operator.  While 
accidents  of  this  kind  must  be  exceedingly  rare,  iheip  ocC2- 
^inn^l  ncctirreiice  ran  not  lie  cnlljcly  avoided,  even  br  exer- 
cising the  greater  ciire  in  technique.  Tlie  »urgeon  should 
aiwitys  rcmcmhcr,  therefore,  in  performing  this  opcrsLtion.  that 
he  16  1inb!e  to  expose  the  <Uini,  or  c\'cn  to  open  it,  even  in  the 
midille  cranial  fossa  or  over  the  Ir^teral  sinus,  at  some  siapc  of 
the  operation-  It  is  therefore  of  the  inmost  importance  tJiat 
the  npcraiion  l»e  comlnrretl  with  l?ie  j;fe;ileM  attenlion  tu  iiseji- 
tic  technique.  In  those  cases  where  thc^c  accidents  have  hsip* 
pcned  in  my  own  practice,  1  have  attrilmicd  the  recovery  of 
my  patients  solely  and  entirely  to  the  fact  ihat  the  lechniqtje  of 
the  opemtion  was  as  perfeei  as  1  conhi  make  it-  The  mere 
exposure  of  the  dnra  in  the  middle  fossa,  or  the  exposure  of 
the  lateral  sinus  should  mU  urdin-irily  he  foMuvvtd  hy  any  symp- 
toms. As  soon  as  the  ^urgcon  discovers  thai  the  cavity  of  the 
craniiini  has  been  invaded,  he  should  pack  off  this  area,  nsing 
a  strip  of  iodoftirm  gauae  lor  ihc  puq>osc,  so  as  to  completely 
isoble  the  part  exposed  from  the  o])C"ratJve  field;  he  may  then 
proceed  lo  n(pi<tly  remove  all  ileeper  foci  of  pimilent  infection 
liy  ilie  free  use  of  the  ctirccie  and  ftou^e,  so  as  to  prevent  suh- 
scqucnt  infection  of  the  deeper  jiarts  from  the  original  focus 
of  suppuration.  Where  Ihe  fiek!  of  operation  is  so  contracted 
a*  to  render  it  itnpossihlc  to  pack  otf  the  durai  area  separately, 
care  must  be  taken  in  clearing  out  the  deeper  portion  of  the 
wnund  to  swcrp  aW  r>f  the  detrittts  downward  and  outw-ard, 
rather  than  iipivard  and  outward,  in  which  latter  instance  tt 
would  pass  directly  over  the  ex|x>sed  dura  and  be  liable  to 
infect  it.  In  ihose  cases  where  rlic  brain  substance  is  not 
\vounded  or  the  sinus  opene<l,  ilie  mere  exposure  of  the  dura 
need  not  deter  the  surgeon  from  proceeding  in  the  ordinary 
manner — that  is.  the  cntaneoiis  flaps  may  be  formed  in  the 
usual  way,  sutured  in  pcsilion,  and  [he  entire  posterior  wonml 
closed  by  sutures.  In  packiup  the  canah  it  lias  been  my  cti5tom, 
excepting  in  those  cases  where  llie  canal  was  so  narrow'  as  to 
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render  it  impossible  lo  pack  off  ilie  exposed  sinus  or  exposed 
rfum  in  the  inEdcUe  fossa  separately  from  the  other  wound,  by 
iniroduciTig  ;l  9^e|)aTate  packing  over  the  dural  area,  so  as  to 
avoid  iiny  tTifectiuii  of  ihe  meninges  or  of  ihe  sitm^  fioiii  (lie 
discharge  from  tZic  czLnat.  It  h  also  wise  in  these  cases  to  chnngc 
the  dressing  every  second  day.  thus  keeping  the  parts  clean- 
Where  the  brain  subsiaiicc  is  entered,  if  the  area  has  been  kept 
ihoronghly  cleansed  prior  to  the  time  of  operation,  and  if  the 
Operator  is  convinced  after  curettement  that  no  focns  of  infec- 
linn  has  been  left^  be  may  then  close  ihe  wnitnd  annpleirly,  a* 
ibove  described.  If  there  is  any  doubt  aboiu  the  cleanliness 
of  the  wound,  however,  the  surgeon  will  do  well  to  pack  olT  the 
site  of  the  dural  wound  separately,  and  lo  dtler  suturing:  the 
posterior  wound  until  al  least  ten  clays  after  the  primary  opera- 
lion,  packing  the  parts  firmly  with  iotlofonn  ganae,  so  at*  to 
gn;iri1  ;(gain^t  scconf!:iry  infection. 

Among  one  of  the  rarer  accidents  which  may  follow  the 
radical  prciccdure  is  an  extensive  perichondritis  of  the  auricle. 
This  occurred  in  one  of  my  cases,  from  no  asstcnable  cause- 
In  this  infttanee  the  perichondritis  was  very  extensive,  and  in 
spite  of  prompt  operative  interference  considerable  deformity 
(if  ihe  exletijal  e:ir  restihetL  A  similar  ca.se  is  reported  by 
Polilzer-* 


■  L^brbuch  drt  Ohrenhdlkuede,  4^  rd.,  ^luiigan,  p.  4^3, 
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TiSe  of  this  inBtninient-  Thift  n^minR  is  pnnicularly  nece^sarr 
in  dealing  with  those  ca^es  vvhcixr  iht  sinus  \\M  i»  ii«feri>tii',  as 
h«re  even  :l  ^lighi  amt>iini  of  violence  may  hrcak  down  tlic  uaU 
of  thp  liluod  vessel.  It  is  somciinic?^  wise^  prcvion*  to  intro- 
ducing the  rongeur  forceps,  to  pa^s  a  director  cautiousl)*  be- 
tween the  dnrfL  und  the  skull,  so  &€  to  separate  the  dura  from  the 
bone  and  allow  the  pasftaffe  of  the  loiver  blade  of  the  rongeur 
into  the  cnni-il  cavity.  thn>  en^iblinjj  ilie  surgeon  to  enlarge  (he 
opening  with  perfect  safety* 

In  exposing  the  sinus  for  purposes  of  exploration,  it  alioiild 
l>c  remembered  tliat  it  is  necessary  to  remove  the  bony  covering 
for  a  considerable  distance,  ll  is  never  wise  to  assume  thai 
ihc  stnu5  has  been  properly  explored  unless  it  has  been  uncov- 
ered for  a  dist;int'e  tA  ;it  tca^t  three  cpiartefs  of  an  ineh,  and  ii 
is  better  Ui  exjjiJKr  it  over  a  longer  ratlii-r  than  nver  a  simrtrr 
length.  The  area  of  exploration  should  begin  at  that  part  o* 
the  sinus  lying  just  behind  the  mastoid  antrum.  The  bone  over 
Ihc  sigmoid  i^roovc  should  then  be  removed,  so  as  to  expose 
the  knee  of  the  sinus,  and  as  far  donn  toward  the  bulb  a^  pos- 
sible. Ii  f*  no  ea*y  matter  to  fteiermine  eiiher  by  ifispeclton  or 
^jalpiitinii  wheihi-r  (ir  iiol  the  vessel  is  perfectly  hc^itUhy,  Some 
informntion  mny  be  gained  by  taking  into  consideration  the 
color  of  the  dura,  the  presence  or  absence  of  pulsation  in  the 
sinus,  both  upon  inspeclion  and  palpatioii,  and  the  aspiration 
of  the  sinus  on  deep  in=Hpiration,  On  palpation,  if  the  sinus  is 
normal,  the  wall  of  ihe  vessel  feeh  smooth  and  yielding  to 
the  bJiTcli.  disiimrt  piilsaticiti  i>  usnally  fell;  by  TuiHlrnUr  pres- 
sure the  finger  is  able  to  map  out  .^omewlial  roughly  the  lateral 
extent  of  the  venous  channel.  In  other  words,  the  nonnal 
sinus  feels  exactly  as  any  large  vein  ^ould  tcel  under  the  linger, 
its  fiiiid  contents  being  easily  expelled,  and  the  channel  (ilMna 
rapidly  with  fluid  blood  as  soon  as  the  pressure  is  removetl. 
Pressiire  at  the  lower  par!  of  the  sjiuj^  will  catist?  a  ^li^hf  diTaia- 
lion  of  that  portion  of  the  channel  above  the  palpating  finger 
In  spite  of  all  these  signs,  however,  it  is  entirely  possible  that 
3  smnll  clot  in  the  ^^iniis  may  be  occasionally  overlooked.  1: 
the  surj;eon  is  in  the  le-ast  doubt,  therefore,  as  to  whether  or 
not  the  simis  is  normal,  the  only  course  ia  to  make  an  expira- 
tory incision. 

In  a  former  edition  I  advocated  puncture  of  the  sinus  wall 
for  exploratory  pnrpo-jes  by  means  of  the  aspirating  needle. 
Ex|)ericnce  has  tnnght  me  that  exploratory  puncture  of  the 
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sinus  is  ab^oiiiiely  withnni:  v.iUic,  a^  :i  pnnetal  clot  may  l>e 
punctured,  tliiid  hlotxl  infl>  Sc  willnlrawn  hy  the  aspir^itmg 
needle,  and  the  operation  prove  cniircly  useless,  therefore,  for 
exploratory  purposes.  The  only  way  of  determining  the  pres- 
ence of  a  clot  in  the  sinu*  is  to  make  a  good  free  incision  in 
the  sinus  wall.  This  should  be  done  preferably  at  the  lower 
porlion  of  the  exploratory'  opening — that  is,  just  heluw  the 
knee  of  the  sinus.  The  vessel  shouhl  hv  comprcssctl  by  the 
finger  above,  and  a  sharp  bistoury  made  to  divide  the  \\2.\]  of 
ilic  vein  longiindinally  for  b  distance  of  about  a  f|i)arlcr  of  an 
inch.  H  free  haemorrliaRC  occurs  from  helow,  the  tinker  fthotihl 
be  placed  just  below  this  opeitinp.  If  the  channel  i*  normal, 
Iree  lwinorTh;ige  will  tlien  iK'cur  from  ahove.  The  exploratory 
oprrfttion  may  then  be  considered  as  having  revealed  a  per- 
fectly normal  sinus.  A  strip  of  iodoform  ^ao^e.  one  extremity 
of  which  has  been  folded  over  upon  i(,"<clf  several  times  ^o  as 
to  form  a  eyUndricd  compress,  is  then  placed  over  the  opednif 
in  the  siiUH.  and  the  remaimler  of  the  ftriji  of  ^anze  H  packed 
down  upon  fhi^  linle  compress  and  held  in  poMtinn  T>y  the 
fmgcr  of  ;ni  ;ts'hiM^nt.  In  this  manner  the  lix*niorrhagc  h  easily 
ccTitmllcd,  li.  upon  making  an  inci&ion  in  the  lower  porlion 
of  the  sfnus,  free  harmorrhatre  docs  not  occur,  the  prcs&urc 
aboxe  should  be  taken  off,  to  see  if  h^emorrhnce  occurs  from 
above.  The  absence  of  h:vmorrhage  in  either  direction  natu- 
rally iiuUr;jtet  the  presence  of  a  clot.  In  cTise*^  where  there  is 
no  liifniorrhage  upon  rrmoving  all  pressure  after  incision  of 
the  sinus  wall,  ibe  incision  in  ibc  wall  should  be  extended  up- 
ward for  at  least  a  <|uartcr  of  an  inch  more,  thus  making  the 
incision  ni  ihe  wall  one  h.ilf  an  inch  \(n\K^  A  blunt  curette 
should  (hen  be  introduced  into  the  lumen  of  the  sinus,  first 
down%vard  toward  the  bulb.  :*nd  the  cloi  carefully  but  thor- 
oughly removed.  The  curette  should  be  passcil  well  down- 
ward into  iliif  hulb.  and  hirniiirrhaKe  from  below  secured^  if 
pOHsible.  After  h.-emnrrhage  fnmi  beloxv  has  been  established, 
it  *honld  he  controlled  by  n  plcdfjct  of  gatuc  packed  over  the 
lower  portion  of  the  opening  in  the  sinns.  in  the  manner  already 
described,  and  the  curette  should  then  be  used  in  the  opposite 
direction  upward  toward  the  torcular  and  the  clot  brokm  down 
in  this  direction  until  free  lufmorrhage  results. 

It  is  well  to  remeniher  here,  that  while  it  i;*  imperalivc  to 
eslsiblish.  if  possible,  free  b<-cmorTha^c  from  below,  free  hiemor- 
rhage  from  above  is  rot  so  important,     [f  free  ha;inorrha(ie 
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FlOi  Js6<^Ljttcnt  Aspect  of  »kull,  thovrlitg  KrccL'k  buc  lin&  Thii  a  4  bonfonul 
line  *tii»ii  (i-r>iTi  ihr  levari  mugin  of  llic  orbit  lo  the  ocdpiul  pfotubfnmci:. 
Thu  line  will  piei  ihxviufifi  llie  cpftiK  ol  ihc  citcm*!  aiidltoiy  ineaiat  In  the 
Acuj^c,  (he  line  ii  divided  mio  ^iLiarlcr  incho.  C,  A  p^mi  one  inch  nbovc  the 
tpnirp  of  th?  rneitns  Ehe  iiie  of  tlrciiun  Jcr  cciicriii^  iliir  crauiftl  uxvtiy  for  u- 
pfgmory  puipotet.  D.  \  point  ta  inch  and  a  qnnriur  behind,  incl  hii  inch  aiuI 
4  quarter  above  a.  horizontal  pluie,  piwing  through  Ihv  frntrc  af  ih«  fiAierbaJ 
■uilLror^  [iiefltuib :  Ihli  U  che  (riiiQt  mually  glvci^  d»  the  >ilD  of  vlcv^iou  for  open* 
ins  s  icTnporo-AfOicjioiiljLl  aUceiL  If  the  opening  into  ihr  ctmiaJ  »vity  it 
made  At  ihc  puinl  C  u  adviKd  id  the  IcxI,  it  will  be  »«tt  Ihol  it  U  9al;  BC<«^ 
uty  (□  cnlanir  the  D|>rnin(  in  thn  bone  backwanl  In  unlci  iv  icuti  ihr  jiortkfl 
of  Ih4  C4mpnm->*ph«nni(lB|  lobt  mdicainl  by  />,  A'  u  n  pfqnf  on  Kee<l~b  hM^e 
lilic,  Kv?r  eighth!  of  an  Inch  behind  the  ciEcmal  aiiditorjr  tncAioL  Thit  poaht 
coireiponit)  lo  ibe  knee  of  ihe  luiciil  ^IntiK  ;  Lhc  knco  gS  the  ylifiii  m^r  hv  (oaa4 
Id  fronl  of  ihtt  point  or  homehma  bphtnd  It.  The  dir  o/  ^tp^rinn  for  of^nfof 
•  oervbdlor  Ab«ec>*  u  n  paint  onv  anU  onq  h*1f  Uuhei  WnaJ  tlic  centre  of  dw 
mucus  ruc49kULcd  klun^;  Kciri]'&  bithc  Ikiic^  uiid  u  i|iiuner  uf  au  iudi  bcli.'u  ilut 
tinr.  /i~  [Q  The  tigur?  rrprc^eni^  a  puini  |iAr>  ami  4  hiilf  infhrt  lirhind  ih« 
nnlrc  a(  iUa  meqtus  nh  Rcod'a  baae  linti.  Tbfl  opening  may  bo  tilrnd^d  pO<> 
teriorly  lownrd  tlir  mcdiirn  line,  ai  fir  us  the  iwjnl  /'  in  wylorina  fi*r  a  ctjcbc^ 
lar  abfceviL  ^»  Fl»iirc  of  kolanda,  Th^i  rtuarc  U  ffnind  b^  <1raulng  n  tka 
from  the  rool  of  the  uouc  over  the  rop  of  tbc  head  lu  vhc  oceipilal  i>rolub«nac«. 
A  point  .isf  of  tliG  dlaLoiKc  tuiLwarduji  iIiIb  IUk  b  ilicii  liLcK  :  thit  pol«I  00l< 
Kspondfi  tii  the  iijiper  nid  nf  Ehr  Ri^Undic  li'iMire.  A*  Ihp  fitvirv-  citpndt  dnw^ 
Vird  and  forward  41  an  anglu  of  f'^"  with  iHiit  lina,  i(  i*  only  neceuuiy  Ic  uh«  ft 
picLX  of  pEipcf  Hi  fulded  u  III  miikc  m  ati^lc  vf  5?',  iicid  applyinc  one  lide  of 
the  irf^^le  tu  ihp  hnr  nliTdily  drauri,  ihe  oihrr  ^irle  rrf  the  tiinngle  will  eoe> 
K&pond  to  the  AnuJt  of  Rdlandon  Thii  iiVKin  \i  aboui  Ibrec  And  ■  half  iiichr« 
in  Icnethn  ^1  Pisivre  of  SyKIuk.  To  liuil  llth  Jiuufch  driiv  u  line  |«rallfl  vr 
ftecd'i  biuc  line  from  ihe  enicriiii]  angulflx  proeci*  of  lhc  fmn[?l  Iwn^-  TJt*  i 
poim  one  ind  one  quirt er  inched  bpbifi-I  ihc  extetnal  in^iLnr  pronwoiiibls 
Lite  and  A  quA'Eci'  oi  ah  indi  jbuic  it.  Tlii'  niRjli  ib?  inierioi  cKireinltv  at 
the  fiuurc,  Ncit  fi^d  lhc  paricial  eminence  uiid  from  thJi  poim  dfnw  a  line 
downwftM.  iwrri«ii!iciiiar[y  tu  Heed's  base  linr.  On  thli  line  marti  a  paint 
Ihne  quarter!  of  an  inch  btbfv  the  parietal  eminence ;  tbii  ^lica  lhc  kcconif 
|xjiiiL  A  line  duwn  frnm  (h<-  anivrlor  eKifcmJiy  of  tlie  flunrc,  <hmiE^  iblt 
iirefln<1  imlnt  and  eiiaiding  taokword  for  faur  incbet,  wUI  toflrk  Ilie  fu^un  cf 
Sylviiu,     (Auihnr'i  ipecimen.) 
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THE    SURGICAL    TREATMENT    OF    THE 

INTRACRANIAL    COMPLICATIONS 

OF  AURAL  SUPPURATION. 


When  \i  hn^  liccn  Jtculcd  Uiat  the  ititcacianJal  filrucUjrcs 
arc  in^-olvc*!  cither  subsequent  to  an  optnttion  on  the  mas- 
toid or  when  the  cnsc  first  comes  iitiflcr  observation,  it  is  \vi5C 
to  insiUuic  surgical  measures  for  the  relief  of  the  condition. 
Il  ha*  h^cn  argued  that,  from  the  great  mortality  following 
such  measures,  ihey  are  m>r  ju^rifiahle:  hui  whvu  we  rfrmem- 
hcr  that  the  onJy  chance  of  relief  lies  tn  surgiea!  iulerference, 
it  *ccms  wrong  to  refuse  the  patient  this  opporiitnity. 

In  punilcnt  meningitis  surgfical  interference  offer*  Ics^ 
promi&c  than  in  epidural  or  cerebral  ab&cc&s,  or  in  sinus  ihrom- 
bosis.  when  prompt  action  on  the  part  of  the  surgeon  often 
save^  life  It  i*  tuily  when  immiiiakablesvmproni'*  of  extensive 
meningitis  occurl  hat  vve^hould  hcMl^tcin  performing  an  oper- 
ation in  any  of  these  cases. 

Jt  is  well,  in  nndcrtal<ini*  an  operation  for  the  rcIicJ  of  an 
intracranial  lesion  foilowinc  a  middle-ear  inflcmmaiion,  to  re- 
member the  advantaj^e  of  havinp  the  opening  in  the  soft  parts 
Huflierently  imiple  to  permit  of  extending  the  opetiing  iit  the 
skull  in  various  <lireciions,  if  desirable^  viiihom  enlarging  the 
cutaneous  incision. 

The  operator  may  wish  to  explore  the  middllc  fossa,  the 
sinus,  and  the  cerebellum  at  the  <.ame  operation,  and  to  expose 
each  of  these  area».  as  a  separate  procedure  would  entail  the 
ex]iendiriire  of  much  valuable  time.  It  is  >vise.  therefore,  to 
exjio^r  thr  liony  surface  nvrr  an  arr-i  which  mdiuie.i  the  van- 
ou?i  5itc5  of  election  for  entering  the  canity  (Fig,  156).  The 
fliitbor  has  foimd  that  the  exposure  is  best  effected  by  the 
displacemeni  of  a  semicircular  flap,  as  sliown  in  Plate  XIV. 
Tlii*  flap  is  formed  by  extendinp  the  incision,  made  at  the 
time  of  the  mastoid  operaiiou.  forward  aliove  the  jfvgoni.i  for 
38  <.**-) 
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a  distance  of  an  inch  and  a  half.  From  the  middle  of  the 
original  mastoid  incision  an  incision  is  made  backward  to  the 
occipital  protuberance.  This  incision  is  slightly  curved,  the 
convexity  being  directed  upward.  If  the  soft  parts  are  now 
dissected  up,  a  large  flap  can  be  turned  down  upon  the  neck, 
exposing  the  surface  of  the  cranium.  The  flap  is  supplied  by 
the  vessels  which  enter  from  below,  and  the  danger  of  slough- 
ing is  avoided.  All  attached  muscles  are  divided  longitudi- 
nally,  and  hence  their  action  is  in  no  way  destroyed. 

In  dissecting  up  this  flap,  the  periosteum  is  not  detached; 
this  is  undisturbed,  except  where  the  bony  wall  is  removed  to 
effect  an  entrance  to  the  cranial  cavity. 


PLATE   XIV, 


— T::.rr,= iz^iz::^^'"" 
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SINUS    THROMQOSIS, 


Where  the  maslokl  has  been  prcviouily  opciiefin  the  aim- 
plesi  means  of  exposing  the  lateral  amit!*  in  tt>  remove  the  hone 
Jirecily  behind  the  mastoid  itntrum  nn*l  puHorate  tbe  skull  at 
a  (jcini  ahovit  ?wven  eighths  of  an  inch  hrhiml  the  centre  of  the 
Ui^ny  trie;ilu>,  ;iiul  -a  inmrler  n(  an  inch  ahovt-  a  horizontal  plane 
pa5Md  through  this  point-  In  other  words,  the  sinus  will  be 
exposed  by  pcrfoniting  the  sknll  al  a  point  approxinuicK  lialf 
an  inch  hehind  the  posterior  margin  of  the  externnl  anditury 
meatus.  The  position  of  the  »mu5  varies  con&idenhly  in  dif- 
ferent individnalfi,  hut  it  Is  jtcldoin  placed  fjjrlher  backward  than 
this,  iillluingh  iKx:i\H>n;illy  it  muy  he  three  iinartem  of  an  inch 
behind  the  posterior  m^irgin  of  the  osseous  meatus. 

Whenever  ihc  sinus  is  tu  be  explored,  too  much  alleniton 
ean  not  be  paid  to  the  technique  of  the  operation.  The  sur- 
geon should  always  remcniticr  that  he  is  possibly  ex[>csing  a 
healthy  blood  vewel  of  conM<leral)le  *iiu.  and  that,  therefore, 
ihe  liangrrs  of  infection  are  many,  nnlew  perfect  asepsis  is 
observed,  ff  the  mastoid  operation  has  been  done  at  the  same 
lime,  it  is  well  to  have  all  infitnniicnti  restcriltjccd.  and  the  5eM 
of  operation  Mirrouniled  cither  by  ilr>'  sterilized  towels  or  by 
fresh  totvels  moistened  in  a  ^Intron  of  bichloride  of  mercury 
of  a  sirenplh  1-1,000:  the  hands  of  the  operator  and  thoie  of 
his  assistant  should  aUo  be  rccleansed  before  proceeding  with 
this  exploratory  operation. 

In  cxpo?*ing  the  sinus  the  bone  may  he  removed  rapidly, 
as  there  is  vcr^-  little  danger  of  perforating  the  sinus  wall  by 
means  of  tlic  chisel  or  gouge,  if  ordinary  c^re  i.*  used.  As  soon 
as  the  chisel  has  perforated  the  inner  tabic  and  the  dura  i» 
exposed,  the  openinff  should  be  rapidly  enlarged  upward  ;ind 
downward  by  means  of  ibe  rouReur  forceps.  Care  mu^t,  of 
course,  be  lalcen  not  to  endanger  the  wall  of  the  sinus  by  the 


s;^ 


SINUS  THROMBOSIS 


use  of  ihh  instniment.  Tlii*  warning  Is  panicutarly  ncc<sfan' 
in  dealing  uitli  lliose  cases  ulicrc  (he  sinus  wall  is  necrotic,  :is 
hrrc  <?vrn  a  sli^lii  aiiimint  of  vlolcucc  inay  break  clown  tUc  wM 
of  the  hkuxl  vc<scl>  It  ii  MKTiciimcs  wise,  prcviovL-*  lo  intro- 
ducing the  rongeur  forcct>»,  to  i>:w^  a  director  cutiiTously  be- 
tween the  dura&nd  the  skull  «o;l»  to  «cpant<*  thcditra  from  the 
Ijone  and  allow  fhc  pssagc  of  th<-  l<)w<?r  Made  or  the  rongeur 
into  checnnial  cavity.  thnscnaUing  ihc  surgeon  tornlarge  ilic 
opening  vhith  jK^rfccC  safely. 

Tn  exporting  the  %iniis  for  purposes  ol  exploration,  it  slioiiM 
be  remembered  that  it  ifi  ncccsiiary  to  remove  the  bony  covering 
for  a  coujiidcraUic  distance.  It  i*  never  vvi*e  lo  a*Mimc  tlui 
the  simit  has  been  properly  explored  unless  it  lia*  been  xincov- 
cred  for  a  distance  of  at  least  ihrcc  qnaricrs  of  an  inch,  and  U 
is  better  to  expohe  it  over  a  h>ngcr  raibcr  than  over  a  sboricr 
length.  The  area  of  exploi-ation  should  begin  at  tlidt  part  of 
the  *inu9  lying  just  behind  the  mastoid  rninim.  The  bone  over 
the  sii^'moid  groove  sihoutd  then  be  removed,  ^o  nt  to  expo« 
the  knee  of  the  ^inu*,  and  as  far  <lown  toxvard  the  bidU  a*  pos- 
sible, It  T*  no  ea^y  matter  to  determine  cither  by  tnvpcciion  or 
jMlpalion  ^\lict]icr  or  not  ilic  vessel  is  perfectly  hcallhy.  Some 
infornutior  may  be  gaiiied  by  taking  into  consideration  the 
color  of  the  dura,  the  i>rc?*cncc  or  ab?tcncc  oi  pupation  in  the 
sinii^,  both  upon  inspcdion  and  palpation,  and  the  aspiration 
of  the  siniit  on  clcep  inspiration.  On  p^ilpaiion,  if  the  simifi  h 
normal,  the  wall  of  the  vessel  feels  smooth  and  yielding  to 
Ibe  touch,  distinct  pnlsalion  is  usuidly  f<?ll;  by  iiiiHleratc  pres* 
sure  the  finger  is  able  to  map  out  sotnewliat  roughly  the  latenl 
extent  of  the  venoii*  channel.  In  other  word*,  the  normal 
fiinufi  feels  exactly  as  any  large  vein  would  feci  under  the  fmgcr. 
its  fluid  contt*nts  being  easify  expelled^  and  the  channel  tilling 
rapidly  with  rtiiirl  blood  as  soon  as  the  pressure  is  removed. 
Pressure  at  the  lower  part  of  the  ^inn's^llll  r;msc;t  'illgln  dilata- 
tion of  that  portion  of  the  cbiunicl  above  llie  palpating  finger. 
In  spite  of  all  these  signs,  however,  it  is  entirely  possible  lIiBt 
a  >mal!  clot  in  the  sinn?  may  be  oceasiotially  overlooked.  H 
The  surgeon  is  in  the  Ica^t  donbt.  therefore,  as  to  whelltcr  or 
not  the  sitnis  is  norm;d,  the  only  course  is  lO  make  an  explon* 
tory  incision. 

In  a  former  edition  I  advocated  jnincture  of  the  sinus  tt-all 
for  exploratory'  purposes  by  means  of  the  aspirating  needle. 
Experience  has  taught  me  that  cxploratorj'  puncture  of  the 
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ftinrs  is  absolutely  wiiliniii  value,  as  a  pitrirtal  clot  may  he 
inincliircJ,  fluid  blood  mav  be  withdrawn  by  tJic  aspirating 
ncctSIc,  and  the  t>p*raiioii  prove  entirely  useless,  therefore,  (or 
exj>loiTitorv  purposes.  The  only  way  of  determining;  Uic  pres- 
etict*  of  ^  clot  in  the  Mnuv  is  to  iiialce  ^  good  free  incision  til 
the  sinus  wall,  Tliis  fchfnild  he  dotic  ptefci;ibly  ;it  the  liuver 
Ijoition  of  the  exploratory  opening — lht<l  i^.  ju^l  below  the 
knee  of  the  sinus.  The  vessel  should  be  compressed  by  the 
finger  iibovc.  and  a  sharp  bistoury  made  to  divide  the  wall  of 
the  vein  longutnlinally  for  a  distance  of  about  n  (iii;trier  ol  an 
inch.  If  free  h:eniorT]iage  occur*  frotTi  below,  the  linger  should 
he  placet!  jiisi  below  thi«  opening.  If  the  channel  is  normal, 
free  lia-morrhage  w^iU  then  occur  fron^  above.  The  exploratory 
operation  may  then  be  considered  as  having^  revealed  n  per- 
fectly nonnal  sinus.  A  strip  of  iodaform  gnwzt.  one  extremity 
of  \vhich  has  tieen  folded  over  upon  it,*iclf  se\ernl  times  !^o  as 
to  form  a  cylindrical  compress,  is  then  placed  over  the  opening 
in  the  «nn*,  and  the  remainder  of  the  strip  of  gauze  is  packed 
down  upon  this  little  compress  atnl  held  in  positron  by  the 
finger  of  an  assistant.  In  ilii^  matiacr  the  ha-itiorrhagc  is  easily 
controlled,  II,  upon  making  :tn  incision  in  the  lovrcr  poiiion 
of  the  sinus,  free  hfemorrhage  does  not  occur,  the  pressure 
above  should  be  taken  off.  to  sec  if  ha-morrhagc  occtit^  from 
above.  The  ahwnce  of  h.Tmorrhage  in  either  directioti  natu- 
rally indicates  the  i>resencc  of  a  clot.  In  cases  where  there  is 
no  haemorrhage  tipoii  reninviu^  all  pressure  after  incision  of 
the  sinua  wa!h  the  incision  in  the  wall  should  he  extended  up- 
wanl  for  at  least  a  tjuarter  of  an  inch  more,  thuR  making  the 
incision  in  the  xvall  one  half  an  inch  long,  A  blunt  curette 
f;hoiiUI  then  be  introduced  into  ihe  lumen  of  the  smus,.  first 
do^vnwanJ  lowanl  the  bulb,  and  the  clot  carefully  but  thor- 
ou^lily  reintivfd-  The  curette  shotdd  be  passerl  well  dowa- 
wanl  into  the  bulb,  ami  hpTmorrhagc  from  below  secured,  if 
possible.  .\flcT  hsniorrhage  from  below  has  been  cMablLshed, 
il  should  be  controlled  by  a  plclcct  of  ganjrc  packed  over  the 
lower  portion  of  the  opening  in  the  sinns,  in  the  manner  already 
described,  and  the  curette  should  then  he  used  in  the  opposite 
dtreiiitm  n[iwan1  Inusinl  the  tmcnlar,  ;itid  ibe  dot  broken  down 
in  ihi-*  tlirection  until  free  h.Tmorrhnge  rc^dts, 

Il  ts  well  to  remember  here,  that  while  it  ifl  imperative  to 
establish,  if  possible,  free  hrcmorrhage  from  below,  free  h;vtMor- 
rhagc  from  above  is  not  so  important.     Ii  free  hxirorrh^^e 
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from  ]>elow  docs  not  occur,  n  irdicftief  ihat  ihe  clot  has  extend- 
ed ^luwiuvard  through  the  bulb  and  irio  the  JTUenial  jugular 
vein,  froTii  i\hic1i  g>oiiii  il  ift  <:»titiiiua]1>'  iiifeciiiig  Uic  general 
circutatinn  hy  ihe  vrityoj  irihiilarie^  \\hicli  enlcr  iht  iiilcnial 
jugular  below  the  base  of  the  skull  If,  hwvcvcr,  ilic  *:nii»  i» 
conipletdy  plugered  at  the  bulb,  fiystcmic  InCeclion  can  scarcely 
lake  place  irom  any  point  above  ihc  jugutar  bulb,  conscijucmly 
U  h  well  not  to  curette  out  the  upper  portion  of  ihc  woimd  too 
t  lion  Highly  or  Kxi  iierninleiitly.  H  llici«  iH  a  soft  clol  in  this 
region  And  il  can  lie  broken  down  e^islly  by  means  of  tlie 
curette,  free  hjemorrbagc  being  cs(aldi*hcd.  then  the  clot 
EhoLtld  be  broken  down.  If.  however,  the  clot  seems  vcrj'  fimi 
and  extensive,  it  i&  quite  possible  that  it  may  extend  well  otil 
lovvard  the  torcular.  and  that  its  upper  portion  may  be  non- 
infections.  Il  ^\otild»  tliereforc.  Iwr  unuUt?  to  disturb  such  a 
clot,  na  further  decomposilioii  would  prohably  be  avoided  by 
properly  curetting  and  packing  the  :«muH  wound  with  io<loforni 
gau^tc-  Wtiife  we  kno\\  from  aiitop*ie>  thai  irftction  through 
the  oppotiic  veins,  through  the  torcubr  Ilerophili.  docs  occur, 
such  cAst*^  are  so  uucommun  a-*  to  ivamun  their  being  pracii- 
cally  disrcgardcd^Kicrtainly  ai  the  lime  of  primary  operation, 
and  the  aim  of  ibe  surgcou  sEuruM  lie  In  prevent  infection  fruni 
the  sinus  through  the  jugular  of  the  ?mmc  *ide. 

In  case*;  where  there  is  evtilcncc  of  profound  systemic  infec- 
tion, the  surgeon  should  remember  that  ihc  mere  fact  that  fret 
hjemcirrhage  occur*  from  below  after  opening  the  sinua  doe* 
not  iudicaie  necessarily  tlial  the  jugular  lia*  uol  bteu  in^'oKed- 
As  the  channel  through  which  infectiorj  of  remote  parts  of  the 
body  occurs  is  a  continuation  of  Ihe  lateral  sinus — that  is,  the 
internal  jugular  vein^ii  often  becomes  necessary  to  cut  off 
thi*  large  afferent  channel  in  onlcr  to  prevent  the  further  ab- 
sorj'lion  of  septic  niatenal  Tf  the  case  has  been  under  obser- 
vation for  some  time,  it  is  possible  thai  ibt^  stirgeon  uuy  ntike 
a  diagnosis  of  extension  of  the  thrombus  iiUo  the  tmemid  ju- 
galar.  Such  a  diagnosis  would  dejiend  upon  grcal  temperature 
flnetuations — that  is,  a  tempemiure  riving  suddenly  lo  105°  or 
106°,  and  then  falling  sjK>nianeotisIy  iu  a  few  hours  to  normal 
or  subnormal.  In  ;iddicion  to  thi<^  symptom,  there  vi<otltd  be 
other  evidences  of  poisoning,  such  as  asthenia,  eniaciaiion.  unci 
prfdu*ie  perspirrttion.  Locally,  it  is  somctitnes  posuUle,  in  ca^c* 
where  the  clot  has  extended  into  Ihe  internal  jugular  vein,  to 
make  out.  upon  palpating  the  neck,  a  t«n±e,  co**d*like  band  fol- 
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lowing  the  course  of  tlie  internal  jugular.  Many  aiitlmnt  *eciil 
to  Ibj  considerable  stress  upon  this  point;  pcrsonnll)-,  1  have 
never  observetJ  this  physical  sign.  We  tniisi  remember  that 
the  upper  portion  of  the  internal  jugular  vein  lies  deeply,  the 
vessel  being  covered  by  the  digastric  muscle,  deep  cervical 
faAciu.  the  jiaruiid  gUindn  ibe  platysma,  and  (lie  integtirnent. 
Rearing  in  mind  ihe  fact  thai  the  deep  lympbaltc  channels  of 
,  the  neck,  like  the  cleep  cervical  ia5Cia>  follow  the  general  course 

^K  of  Ihe  vessels,  and  remembering  how  quickly  ihese  glands  be* 
^"  coTnc  involved  whenever  any  septic  process  occurs  in  the  adja- 
ccni  region,  ir  14  at  once  evident  that  a  ihrombus  in  the  intemsl 
jngiilat  may  hiinlly  be  reiTogril/ed  by  piiliwiliiig  tile  iitck  until 
this  thrombus  had  extended  wril  down  tlie  hnncn  of  the  vein; 
certainly,  below  the  level  of  the  lat^nx.  In  a  number  of  my 
own  case*!  there  has  been  a  hard,  brauny  swelling  in  the  region 
of  the  parotid  gland  and  along  the  anterior  border  of  the  sicmo- 
itisMoid  muscle.  In  some  cases  I  have  been  able  to  detect  a 
lender  |>oini  just  ai  ihe  ameri<jr  bonier  of  ihc  mu^^de  and  jnst 
behind  and  above  the  angle  of  the  jaw.  The  cord-likc  feeling, 
however,  which  i»  said  to  be  indicative  of  the  fire-sence  of  the 
I  thrombus  in  the  imemal  jngidar  vcm,  I  have  never  observed, 

<jeueral  tumefaction,  then,  and  a  tenderness  along  the  anterior 
horderof  the  *temo-ma»ioid  muscle,  together  with  great  flue- 
tnnlinu«  in  leniperatnre,  wiMdd  lea<l  the  surgeon  to  suspect  in 
«Lny  given  case  of  [nirulenl  otili*.  with  or  without  maatoid  in- 
volvement, that  the  infecting  process  had  possibly  extended 
from  the  iinua  into  the  vein.  E  helieven  however,  that  an  abso- 
lutely certain  diagnoAti  can  only  be  made  at  the  lime  of  iipera- 
don,  tf,  when  the  lateral  sinus  is  explored  in  the  manner 
detailed  in  the  preceding  pages,  free  haemorrhage  does  not 
occur  from  below,  or  even  if  Ihcre  is  considerable  hiemor- 
rhagc  from  the  lower  end  of  the  vein,  if  the  surgeon  finds  the 
tisMies  ju^t  l>chtn<l  the  angle  of  the  jaw  brawny  and  evidently 
infected,  and  if  the  fluctuations  in  the  temperature  have  been 
well  marked,  he  should  not  be  content  u-ith  clearing  out  the 
Ihrombus  from  the  lateral  sinus  alone,  but  sliould  immediately 
proceed  to  cut  ofT  the  return  cireulfttioii  through  the  interna! 
jugular  vein.  Ballance  was  the  first  to  recognize  the  impor- 
tance of  this  procedure.  But  in  the  earlier  operations  a  liga- 
ture was  simply  applied  lo  the  vein  l)ek)w  the  point  at  which 
I  the  thTomlni*  wA'i  found.     In  ?*c*me  infitance»i.  the  vein  was 

F  opcneil  and  the  blood  channel  washed  out  with  an  anliseplic 
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•Oluiioo  jnj*ctc<l  mnviinl  uniil  ihe  ioIiTlioti  Howed  oui 
the  opening  m  Uic  Ulcral  *(tii:>  allude-  r<ir  a  itmnltcr  of  vciirs 
>tii%coi»  have  pursued  the  plun  o(  comyjlclely  excising  the  in- 
fected vein,  'llic  operation  is  best  peHom:e<!  as  tollows:  After 
t1ic  «inu(  lins  \teen  explored  and  curetted,  in  the  manner  alrc:?^!)' 
described,  ihe  shoulders  of  ihc  paiien:  are  elevared  upon  a 
pillow,  thus  renilering  ihe  sterna- mastoid  nntscle  tetwe.  Tlw 
neck  is  Then  cleansed  from  ihc  tbvicic  to  the  maMokl,  tlie 
Huue^  being  manipulated  vcr>'  carefully  in  order  to  prevent 
the  hTcakinir  down  of  any  clot  which  may  be  pre^crt  in  the 
jiifi:idiir  and  the  tlelachmeul  of  an  embolus  from  any  ihrombns 
which  may  lie  in  the  vein.  An  incision  is  then  made  from  the 
sternal  attachment  *^f  the  »« I erno- mastoid  mn^de  upwan!  to  the 
lip  of  ihe  ria%toid.  ihc  incisiun  fdlouing  ihc  anleriur  honkr 
of  ihc  stcrnci-clcido-mastoid  muscle.  The  inicgiimcnt  is  first 
divided,  and  the  surgeon  then  obsen-cs  the  oblique  fibres  of 
the  plalysma.  The  platysma  varies  in  thickness  considerably 
in  diflferent  individuals.  At  the  louver  pan  of  the  neck  the 
inuscle  IS  very  ihfn,  wliile  above  it  may  he  ijiiite  thick.  A* 
soon  SIS  ihr  inlcgimicnt  ^nd  the  pliiivMna  arc  divided,  the  ante- 
rior border  of  ihc  sicrno-niasioid  muscle  coinc*  into  vicw^ .  By 
means  of  retractors,  the  njargins  of  the  woiuid  arc  separated, 
Ihc  ^tcmo-mastoid  bein^  [bulled  backward.  The  deep  fascia 
of  the  neck  is  chen  seen,  aiul  tipon  ojjening  this  the  sheath  of  ihe 
vessels  is  found  to  lie  iinnietliaiely  lieneath  the  amerii>r  homier 
of  the  lunsdc.  The  common  f^heath  of  the  ve**(*U,  it  wil!  he 
remembered,  contains  the  common  carotid  artery,  ihc  iiitcnul 
jugular  vein,  and  ibe  pncumogastric  ncn'c,  I'lic  vein  always 
lies  to  the  outer  side  of  the  anery,  low  dotvn  in  the  neck,  lying 
somewhat  in  front  and  to  the  outer  side,  while  hiijher  up  in 
the  neck  ii  crosses  the  carotid  jii«t  alw^ut  at  the  i»oint  of  hiltir- 
cation  of  this  vessel  into  the  cxtrnial  and  internal  carotid  artn^ 
ics.  It  then  follows  the  course  of  ihc  internal  carotid  ancn-, 
and  at  Ihc  bEisc  of  the  skull  lies  on  the  outer  sivlc  and  slightly 
behind  this  vessel.  The  pneumogastric  nerve  lies  bctweei*  the 
vein  and  the  internal  carotiil  nhovc  and  between  the  vein  aivd 
ibe  common  carotid  below.  It  also  lies  ;i  liiilc  behind  thejie 
vesseU.  After  the  i^heath  of  tbr  ve^'tek  has  been  opened,  the 
vein  is  caMly  rccognijicd  by  its  dark-bluish  color,  Firni  pres- 
sure at  the  root  of  the  neck  wiU  cause  the  vein  to  fill  with  blood. 
and  it  can  thus  be  more  easily  reco(fni«d.  The  fifsi  step  of 
Ihc  operation  is  to  clear  the  vein  as  thoroughly  as  possible 
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from  the  sheath.  Thts  is  hett  done  by  some  biwnt  in^tn;- 
ment,  such  as  the  handle  of  ihc  scalpel  or  the  clo^ecl  hlaile-i  of  a 
pair  of  blunt-poinicd  sdssors,  the  connective  tissue  overlying 
ilie  vein  Win^  niisnl  cautiously  l>y  a  pair  of  forctps  anrl  torn 
.ilong  ihe  axia  of  the  vessel  by  means  of  the  blunl  scissors  of 
by  means  of  a  director;  care  i$  necessary  in  order  to  tharonghly 
separate  the  vessel  from  the  i>nenmop:Lstric  nerve-  Allhoiigh 
the  nerve  lies  behind  the  veiisel,  it  is  sometimes  adherent  to  Ihe 
sheath  of  ihe  internal  jugular.  Unless  care  is  taken  to  recng* 
ni/e  the  ner\'C  ai  the  time  of  the  disseclifm.  il  nuy  be  tiiiludcd 
in  a  ligature  parsed  around  the  vein.  After  the  vein  has  been 
thoroughly  cleared,  an  aneurysm  needle  is  passed  about  the 
vessel,  care  being  taken  not  to  include  the  pneumogastric  nerve 
between  ihc  ligature.  Two  ligatures  are  passed  about  the  vein 
in  this  way  and  the  vessel  h  divided  between  these  ligature*^.  If 
the  uu'ision  in  the  neck  has  not  been  carried  conn>lcldy  down 
to  ihc  sheath  of  the  vessel  thronghoiit  the  entire  length  of  the 
primnr>'  incision  in  the  lirst  instance,  it  is  then  extended  deeper 
and  deeper  until  the  vein  is  exposed  from  the  point  of  iu  divi- 
sion low  down  in  ihc  neck  lo  a  point  as  close  to  the  h^ise 
of  the  skull  as  possible.  The  etiiire  vein  is  then  carefully  dis- 
sected niTt,  ;tll  trilnUjirj'  bmnchrs  being  ilivided  between  two 
liKaiureH  a*  the  dissection  i*  c(*nlinue<l  from  below  i[]nvanl. 
The  number  of  iributarics  requiring  ligation  \4-ill  vari'  in  indi* 
vidtial  cases.  The  branch  which  olwavs  requires  ligaiion  is  the 
common  trunk  of  ihe  temporal  and  facial  veins  which  joins  the 
Internal  jugular  at  a  point  Just  about  the  level  of  the  hyoid 
U>ne.  Ocra^ionally  the  rhyndd  aiid  biryngeid  blanches  must 
be  divided  between  two  ligature*  a%  wc  proceed  from  below 
npward  before  this  large  trunk  is  reached.  In  many  in- 
stances, however,  the  thyroid,  laryngeal,  and  lingiml  brartchet 
are  so  small  as  to  entirely  escape  observ^ation.  When  the 
common  trunk  of  the  lingual,  temporal,  and  facial  is  reached, 
care  mu^T  be  t;iken  tn  ^epamtc;  thi^t  trunk  cauttouMy  fnnn  the 
underlying  tisv^iies  and  to  divide  it  bettvcen  two  ligatures.  In 
two  of  my  cases  1  have  found  a  clot  in  the  internal  jugular  ex* 
tending  do^^-n  as  far  as  the  point  where  the  facial  vein  joins 
the  internal  jugular  and  syttemic  infection  was  undoubtedly 
ftecaftioned  by  the  carrying  into  the  gencnd  circulation  of  por- 
tions of  (hi*  cl'it  bv  Ihe  hUiod  current  entering  the  jugular 
through  the  facial  ami  temporal  vein*.  Th\%  Urge  branch  must 
therefore  be  carefully  secured  and  divided  between  t^vo  liga- 
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turc:*.  The  intenial  jugular  is  then  followed  upward  as  high  as 
possible,  15  surrounded  by  two  ligatures  and  <li%-idccl  between 
them.  As  die  common  tnmk  of  the  temporal  and  facial  vein 
i*  the  Ui»l  l;irgf  lir^iucJi  given  off  frum  ilic  vein,  it  i*  woi  iirce*- 
&ary  to  follow  tljc  vc^M;l  conijjletdy  to  ihc  Uisc  tjf  the  skull. 
It  may  be  divided  w-iih  perfect  safety  ai  a  point  three  quarters 
04  an  inch  flbovc  where  the  facial  vein  enters  the  intenial  jugu- 
Iat.  1  tlo  not  think  it  advt^ble  to  attempt  to  wash  out  any 
elot  which  ma^y  be  present  by  the  Injection  of  fluid  into  the 
pruxini;i1  rxtrciuJly  uf  the  vein.  The  Miull  ^cgmeiil  i»f  vt-isel 
lying  between  the  point  u(  lotion  and  the  opening  in  the  lat* 
eral  *>nu5  can  scarcely  nfTord  any  opportimity  for  systemic  infec- 
tion. 1  believe  there  is  much  more  danger  ol  forcing  septic 
materia]  into  the  Reneral  circulation  through  the  inferior  petro- 
sal sinus^  if  fluid  i%  injected  into  the  lower  poriion  of  the  vein, 
th^ii  if  the  (i|ier.i1toii  is  lfnLiin;tleil  hiniply  by  a  ligation  of  the 
vessel  After  ihe  operation  hits  been  concbicleil  the  wotind  in 
the  neck  should  be  flushed  with  a  wamT  valine  solution,  and  the 
margins  of  the  wound  united  by  means  of  interrupted  sutures, 
preferably  of  Bilk.  The  upper  angle  of  the  wound  ehould  be 
jefi  open  and  a  p:icking  of  iodofonn  ffauae  inserted-  The  open- 
ing !n;4de  in  ihe  *iniis  ai  the  early  pan  of  ilie  operatitm  should 
then  receive  attention.  An  iodofonn  gaujte  packing  should  be 
introiluccd  into  ihc  lumen  of  the  sinusn  the  strip  of  gfiu^c  ex* 
teiiiimg  well  down  towerd  the  jugular  bulb.  In  this  way  any 
systemic  infection  from  the  small  portion  of  clot  remaining  in 
the  ve«el  between  the  opening  in  the  sinus  and  ligated  cx- 
iremiiy  of  the  jugular  i*  avoirted  as  far  ;,\<  p*K*ihle.  H  there 
han  been  hirjorirrhage  from  ihc  upper  end  of  the  sinus,  this 
hicmorrhagc  will  hfive  been  alieady  controlled  by  means  of 
gau^c  packing.  The  entire  mastoid  woimd  should  iheti  be 
dressed  in  the  usual  way,  care  l>eing  Uiken  to  separate  the  mas- 
toid anrrum  from  the  open  sinus  by  means  of  gauze  packing, 
Out  of  nine  cJises  upon  which  I  npeniled  for  excision  of  the 
intenial  jugular,  riglit  recovered  and  one  dieil;  the  death  w^s 
not  (iuc  to  jnguhir  thrombosis- 


CHAPTER    XXXI. 

O-riTtC    UENINGITIS. 

In  instituting  opcmtive  procedures  for  a  meningitis,  the 
ntional  symptoms  scUiom  auf  us  in  dcpdin^  upon  the  area 
involved,  as  these  ca&es  usually  present  Thcm^tcKes  lo  the  aural 
surgeon  after  the  niasiolJ  cclU  have  been  thoroughly  ohhier- 
Hte<l  m»l  a)l  foei  ofcliHea.scd  lH>ne  about  Uie  midillc  ear  removed. 
In  CAse:(  which  come  nmler  o1)%ervatiiiii  Inte.  ami  tvherc  the 
maMoid  has  not  been  operated  upon,  ihis  operation  should  con- 
stitute the  initial  step  of  the  procedure,  [f  Che  dum  i«  exposerl 
cither  by  cartes  of  the  tympanic  roof  or  of  the  inner  table  of 
the  *kn)l  over  the  lateral  siiiu^,  any  evidences  of  meningiii? 
which  may  be  present  will  he  iliscovered  :it  the  time  of  tlie  pri- 
mnry  opctation,  Tn  the  ahsc-nte  nf  any  evidence  of  di^r^i^c  of 
the  dum  in  these  localities,  or  where  the  dura  has  not  been  ex- 
posed at  the  time  of  the  mastoi<t  opcralion  and  where  the  symp- 
toms of  meninpritis  develop,  the  surgeon  should  do  an  explora- 
tory craniotomy,  entering  the  ikull  just  above  the  external 
auditory  nieatuM,  ThU  i»  beit  flone  by  dividing  the  soft  \xin% 
by  nic:in>  of  ^  curveit  incision  from  a  point  one  half  inch  licliind 
the  posterior  border  of  the  meatus,  extending  it  upward  over 
the  top  of  the  car  to  a  point  one  inch  and  a  hall  above  the 
superior  marp^in  of  the  auricle,  and  then  curving  downward 
and  fonvard  to  a  poini  one  half  inch  behind  ihc  external  an^- 
lar  proce**  of  the  frrmtal  bone.  All  the  slmchirei;  ;in:  divided 
*lmvii  to  ihc  bone,  bleeding  points  secured  by  mean*  nf  clamp», 
and  the  lower  flap,  including;  the  auiiclc.  pu&ht^d  downward  by 
means  oi  the  periosteal  elevator,  so  as  to  bare  the  skuh  through- 
out the  entire  extent  of  the  cruiancoui  incision,  If  more  room 
is  needed,  the  upper  flap  may  aUo  be  elevated  by  means  of  the 
periostea!  elevator.  The  *k«ll  is  then  ojiened  by  meanri  of  the 
chisel  about  b;ilf  hu  inch  above  and  a  <|uarter  of  an  inch  in 
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U6C  of  thiK  itiMnimem,  Tlii^  ^^afning  is  jjariiciikriy  ncccssan- 
ill  dealing  nitli  tho^c^  c^scs  where  ihi:  ?iini]»  wrill  is  lu'crotic,  as 
here  even  a  sJight  amount  of  violence  may  break  Oiwri  Ihe  wall 
of  the  blood  vessel-  U  \^  sometimes  wise,  previous  to  iiilro 
duciii};;  tile  ronpcur  forceps,  lo  p:i&s  ;i  flirecior  caution*ly  l>e- 
iweeri  ihe  dnra  and  ihc  skull,  so  as  ro  separate  the  dura  from  the 
lunie  aud  :i!kiw  llie  passage  uf  ilie  lo\^e^  ljla<le  of  ihe  rongeur 
iim>  the  cnini^il  riivUy,  ilm^  enabling  tlic  surgeon  lo  enliirgc  the 
opening  with  perfect  safely. 

In  exposing  the  sinns  for  pwr|>'>5es  of  explontior,  it  $limi1<l 
be  remembered  that  It  is  necessary  lo  remove  ihe  l»o»y  covering 
for  a  considerable  distance.  It  is  never  wise  to  aisstimc  that 
the  sintis  ban  been  i>rupfr1}'  e\]^lGred  tmless  it  has  been  uncov- 
ered for  a  distance  of  at  least  lluee  quarters  of  an  inch,  and  it 
is  liciter  to  expose  it  over  a  longer  railicr  than  over  a  shorter 
]euB;t]i.  The  area  of  exploration  shoulci  l>qfin  at  tliat  pan  of 
the  %\n\\K  Tying  jtiat  l>elitiid  the  mastoid  antnim.  The  bone  oxer 
thf  sigmoid  groove  shouki  then  be  remov<Kl»  so  af  to  exjwjte 
the  knee  of  ihe  sinus,  ami  a.s  far  ilnnn  towani  ihe  bulb  as  |x>s- 
siblc.  It  is  iio  easy  matter  to  determine  cither  by  inspection  or 
palpation  whether  or  not  the  vcftscl  is  |>erfcct!y  healthy,  Sotne 
iniomiaiion  may  be  gained  by  takmg  into  consideration  tlie 
color  of  the  dura,  the  presence  or  ^h*encc  of  pul*ntion  in  the 
flimiTi.  both  upon  inspection  and  palpation,  and  the  afpimiion 
of  the  sinii^  on  deep  inspiration.  Oa  [lalpalion,  if  [he  sinus  is 
normal,  tfie  wall  of  the  vessel  feels  smooth  and  >'ieldin(j  to 
the  touch,  "listinct  pulsation  ia  usually  felt;  by  moderate  pres- 
sure the  finger  is  able  to  map  out  fiomewhat  rouffhly  the  bteml 
extent  of  the  venous  channel.  In  other  words,  the  normal 
sintis  feels  ex^ftly  as  any  large  vein  wonld  feel  under  the  finger, 
il?i  flntcl  ronlrnts  Tiring  easily  expelled,  and  the  channel  filling 
rapidly  with  fluid  blood  as  soon  as  the  pressure  is  removetl. 
Pressure  at  the  lower  part  of  the  sinu^  will  cau^e  a  filighi  dilat=i- 
tion  of  that  portion  of  the  channel  above  the  palpnitmg  finger. 
In  spite  of  all  these  signs,  however,  tt  is  entirely  possible  that 
a  small  clot  in  iIr-  simis  may  be  occasionally  overlooked.  If 
the  surgeon  is  in  the  le-ast  ilonht,  therefore,  as  to  whether  or 
not  the  sinus  is  normah  the  only  course  is  to  make  aii  cxpk>ra- 
tor>'  incisiion. 

In  a  former  edition  I  advocated  puncture  of  the  sinus  wall 
for  exptorarnn-  purposes  by  means  nf  the  aspirating  needle. 
Experience  has  taught  me  that  exploratory  puncturj  of  the 
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villus  is  absoluicly  wiihoirt  vahic,  as  a  paricUl  clot  iriTiy  be 
punctured,  Huicl  blood  may  be  wilhtlrawn  by  tlic  aspirating 
needle,  ami  the  operaiion  prove  entirely  useless,  therefore,  for 
exploratory  purposes.  Tlie  only  way  of  clelermininp  the  pres- 
ence uf  :i  clot  in  the  ^iniu  j&  to  make  a  good  free  incision  in 
the  sinus  uull.  This  slioitW  be  done  preferably  ;4i  the  lower 
portion  of  ihe  exploratory  oiientng-— :hat  is,  jiiM  below  tlic 
knee  of  the  sinus.  The  vessel  should  be  coniprcssed  by  the 
tinker  nbovc.  and  a  sharp  bistoiuy  tnade  to  divide  the  wall  ol 
the  vein  lonptu-lifially  for  a  distance  of  about  a  quarter  of  an 
inch.  If  free  h:tmorrhage  occur*  from  below,  the  ftnger  (;hould 
he  placed  jusi  below  thi*  opening.  If  the  channel  is  normaU 
free  h-"i*rtiorrhage  will  ihen  occur  from  above.  Tht  exploratory 
operation  may  then  be  considered  as  haviji^  revealed  a  per- 
fectly nonnal  ainns.  A  strip  of  iodoform  gauze,  one  extremity 
of  which  has  been  folded  over  upon  it^^elf  ^several  limes  so  as 
to  form  a  cylindrical  compreiift,  ii;  then  placed  over  the  opening 
in  the  fttnua,  iind  The  remainder  of  the  strip  of  gau?e  is  packed 
down  u|Kjn  tliis  liitle  mmpress  and  held  in  position  by  tlic 
finger  of  an  assistant.  In  this  nianner  ihe  haemorrhage  is  easily 
controlled*  If,  upon  making  an  incision  in  the  lower  portion 
of  the  sinus,  free  hamorrhaee  does  not  occnr»  the  prefi-^ure 
above  should  be  taken  off,  to  sec  tf  harmorrhagc  occurs  from 
above.  The  abiience  of  haemorrhage  in  ctther  direction  natu- 
rally indictite^  the  presence  of  a  clot.  In  c;ises  where  iherc  is 
no  htTmorrhage  upon  tcnmving  all  pressure  after  incision  of 
the  sinus  wall,  the  inciMon  in  the  wall  should  be  extended  up- 
ward for  at  kas!  n  (jurtrter  of  an  inch  more,  thu*  making  the 
inciKJon  in  the  w;ill  one  half  fin  inch  long.  A  blunt  curette 
nbould  then  be  introduced  into  ihc  lumen  of  the  sinus.  fir*t 
downward  toward  the  bulb,  atid  the  clot  carcfidly  but  ihor- 
oughly  removed.  The  cnrcne  sluiuld  be  passed  well  down- 
ward into  the  bulb,  and  h^rmorrhiigc  from  below  secured,  if 
possible.  :\fter  harniorrhage  from  bctow  has  been  esiablished, 
it  *hoidd  be  controlled  by  a  pledget  of  £»au2e  packed  over  the 
lower  portion  of  the  opening  in  the  sinus,  in  the  manner  already 
described,  and  the  cureiie  should  then  be  tised  in  the  opposite 
direction  upward  toward  ilie  ton-nlar  and  the  clot  broken  down 
in  thirt  direction  imtil  free  hemorrhage  reitidts. 

It  i*  well  to  rcmentbcr  here,  that  mIuIc  it  is  imperative  to 
e^ahltnh,  if  powible,  free  haemorrhage  from  below,  free  hremor- 
rhagc  from  al)nve  irs  not  so  important.     If  free  h;<rin<>rrhage 
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aitd  of  a  4tt;imcicr  of  aboui  one  tttintnieir«,  is  then  jk!uiijvc<l 
thnmgh  tbc  Mjft  ll^iichof  llxe  h^ck,  i-illii^i  ilimlly  :ti  the  inoluni 
line,  or,  preferably,  sli|:htly  to  the  Left  of  the  sptnom  procciL^cft 
of  the  vcrtelim^,  cither  between  the  fourth  and  fifth  liimhar 
spines  or  between  the  fifth  lombar  spine  and  the  rtr^c  &acril 
vertebra.  If  the  pnncturc  is  made  lo  the  left  of  the  inc<lian 
line,  the  needle  shouM  piiss  upward  and  iii\^^n]  lo  ihe  ciphL  If 
made  dinrnly  in  the  mtrduHn  line,  il  should  pa.ss  inwanl  and 
slightly  upward.  In  children*  the  punciurc.  accordins;^  ^o 
<!jiiincke,  i*>  easily  made  in  the  median  bnc-;  in  adults,  it  i«  best 
to  introduce  the  needle  about  a  finder's  breadth  to  the  left  of 
the  spinous  processes  of  the  venebrre.  There  is  no  <langer  of 
injuring  the  spinal  cord  at  iHis  point,  because,  as  will  be  reniem- 
luTtiln  the  r<jrx]  cUies  not  extend  hfldw  tlit  level  nf  tlir  first 
lumbar  vertebra,  the  ?iptnal  canal  in  this  region  consisting  of 
the  lumbar  sac.  which  contains  the  cauda  equina.  This  opera* 
tion  5houid  only  be  undertaken  under  the  most  strict  aseptic 
precautions,  as  otherwise  infection  of  the  cerebro->pina^  tluid 
might  easily  occur.  As  soon  as  the  spinal  canal  has  been 
enieiril  the  openitor  will  be  coj^nz-anl  of  the  fad  by  a  flow  of 
limpid  or  slijrhtly  turbid  fluid  from  the  c^ntda.  If  a  meningitis 
is  present  and  there  is  increased  pressure  of  the  ccrcbro-spinal 
fluid,  the  escape  of  fluid  from  the  canula  will  be  very  free.  It 
is  not  wise,  under  any  con<litions-  to  draw  off  more  ihan  <rtie 
hundred  cubic  centimetres  of  The  tluld,  and  it  h  better  not  to 
draw  this  full  ^inioiuit  ni  nnce»  fv<*n  when  the  |ire»«nrr  is  htg^h, 
but  to  cause  the  flow  to  inlennit  occasionally  by  closing  the 
cenuh  for  a  few  moments,  tbns  preventing  any  sudden  aUcm* 
tion  of  intracranial  pressure. 

As  a  diaf^nostic  measure,  lumbnr  puncture  may  be  consid- 
ered of  value.  The  free  l!ow  td  a  large  amount  of  fluid  cer- 
tainly <leTncinMnLlc*s  lncrcM*ed  presMin*  cither  in  the  subdural 
space  or  \n  the  ventricles.  Various  experiments  bavr  Wrti 
made,  notably  by  Schullz.  yutnckc.  and  others,  as  to  the  tiumial 
pressure  of  the  spii\al  Huid.  In  the  honarontal  position  with 
a  lube  whose  diatneter  is  one  millimetre,  Kniinip  states  ihc  pres- 
sure is  fnmi  one  hundred  to  one  hnn<lred  and  fifty  initlimeires 
of  wMtrr;  iiccorcHng  to  Quincke,  Ihc  normal  pressure  is  bvtivecn 
forty  and  ^ixty  nillimctrcs  of  water;  ;in<l  according  to  Str;id^l* 
mann.  the  normal  pressure  varies  from  forty  lo  one  hundreil  and 
thirty  milltmelres  of  water  These  data  arc  simply  inven  lo 
show  how  different  authoritiei  vary  in  what  they  consider  the 
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normal  prc«iir<?5  of  tli^  iiitra«piiiaT  finid,  All  agree,  however, 
that  in  a  meningitis  this  pressure  is  very  much  iiicreasctl,  vary- 
ing; anywhere  frcim  two  himdreti  to  sL\  butidrcct  niillimctrcs  of 
water.  The  specific  gravity  of  the  tliiid  wtth(!ra\vn  is,  in  serous 
meningitis,  ver)-  liltle  ahove  the  n<>nTi;i1  itandanl,  In  purulent 
Ttieningilis,  however,  it  rists  to  a  imint  rnnsijlrrahly  alwivc  the 
nonnai  stamlanl-  In  purulent  meningitis  also,  the  spinal  tluid 
contains  from  eight  to  nine  per  cent  of  albumin,  against  £ 
normal  percentage  of  one  fiftieth  of  one  per  cent  to  one  lialf 
of  one  per  cent. 

A*  a  diap:nostic  measure,  therefore,  himbar  puncture  may 
be  advised  in  duuhtful  oa^^es,  Ai^  a  therapeutic  measure,  how* 
ever,  in  c;i«5  of  olilit  origin,  it  must  be  vastly  inferior  to  an 
exploratory'  craniotomy,  and  cvacnalion  of  the  serous  product 
of  tlic  intlammation^  either  by  incision  of  Ibc  meninges  or  of 
ihe  brain  substance  itself.  Therefore,  it  must  be  repeated  that 
lumbar  puncture  has  a  very  limited  place  hi  oiological  ^urgreiy. 
As  a  tbcrspemic  measure,  it  is  of  abiwthnely  mo  value  in  this 
class  (if  esses, 

Bp\dtirat  Ahsc^ss. — ^Mien  there  is  pus  between  the  dura 
mater  and  the  osseous  wall  of  tlic  cranium  it  is  only  ^coc'^sar>' 
lo  perforate  the  skull  in  order  lo  evacuate  Ihe  fluid.  The  deci- 
sion as  to  the  exact  location  of  «iieh  an  abscess  must  always  b« 
hT|ijely  a  tnatter  of  c^mjerivire,  and  it  t*  well  lo  remeinher  that, 
nut  of  a  series  of  aises  re]>orted,  the  most  usual  bic.uion  Im* 
been  either  in  the  posterior  or  in  the  middle  cranial  fos5a  in  the 
order  named.  The  operative  technique  consists  in  the  removal 
of  the  inner  table  of  the  skull,  over  the  site  of  the  mastoid  open- 
ing, extending  ii  as  much  as  is  necessary  to  expose  the  dura  in 
the  |>o%ieriiir  f(i**a.  A  priibe  ia  then  insertffl  between  llie  me- 
ninges and  bone  and  iia%>ed  gently  in  every  dtrcrtinn.  lo 
discover  if  possible,  the  location  of  the  purulent  focus.  Failing 
in  this,  the  middle  cranial  fossa  should  be  explored :  this  may  be 
done  by  enlarging  the  original  opening  by  means  of  the  ron- 
geur. Owing  to  the  thicknefiit  of  the  tkull  In  this  region,  it  is 
wi*er  to  perforate  ;i  *eeord  tin;e  than  to  erd.irge  the  previous 
opciimg.  Fnr  this  puqinsr  tlir  cnlancoii'*  inrision  1%  extended, 
in  the  same  manner  as  previously  described  under  Operative 
Treatment  of  Otitic  Meningitis.  After  ihe  sciuama  ha<  been 
exposed,  the  middle  cranial  fossa  is  entered,  in  the  manner 
already  detailed,  and  the  entire  tympanic  roof  and  extradural 
space  of  the  middle  fiJS!ia  is  carefully  explored  by  means  of  the 
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|)f of Mf.  in  onirr  lo  (li^ov^r  any  ^xtnkittif^  collectioQ  ai  poA.  If 
»£i<}i  a  collection  b  found,  it  b  c^Jicuaic^i.  and  the  or<nttis  m 
the  5kult  u  tnlariced  so  a3  to  admit  ol  a  thoroueh  e?q)lorattoo 
of  ih«  cavity  in  cver\'  direction,  h  is  unutse*  under  tbesc  ctr- 
cumstances,  houcver,  to  remove  tlic  t>one  beyond  the  t«mt&  oi 
the  abscess.  Wc  linfl.  tn  ihe«e  c»«e«.  thai  itie  punileni  coDec* 
tioii  is  ualletl  off  from  the  general  cranial  canity  h\  firm  9dhe- 
utHiy  beU\een  the  dura  and  the  ^kull,  If.  after  cracuattnc  the 
abscess,  the  sur^reon  perasts  tn  the  rcitioval  of  t>one  nnlil  actnal 
nonna]  dura  15  encwintcrtd,  tbc^tc  a<lhe%u>n<  are  broken  do«-ii 
and  there  h  cbngcr  of  infecting  the  prcviou«Vy  healthy  dim 
and  of  selling  np  a  purulent  meningitis.  The  line  of  adhestoa 
slioidd.  therefore,  he  carefully  g>Tescrt'ed.  but  enough  bene 
flhoulil  be  removed  10  allow  the  entire  oltscess  cavity  to  be 
explored  by  means  of  the  finder*  After  the  pus  ha5  l>eea  evacu-* 
ated,  the  ab«cess  ca^Hty  should  be  vF)|>ed  out  K-ith  either  sterile 
aponge*  or  with  K|x>ngefi  moistene<l  in  a  1-5^000  hidilc»ri*le  oE 
mcTCur)',  If  the  cavity  I*  large  and  the  discharge  thick,  ii  may 
be  v^ell  to  irrigate  the  cavity  with  a  l^aTn1  s«>!uiion  of  mercury, 
of  a  strength  of  i-5,ooa  After  this  irrigation  titc  abwrcfs  cav- 
ity is  packed  with  iodoform  i^nzc.  The  anterior  portion  ot  the 
iItci^ion  through  the  sksn  is  closed  by  means  of  one  or  two 
ftt:ture»  of  ^Ikworm  gut.  The  original  mastoid  wound  is  paeketl 
in  !he  u*ual  miinner,  and  con^pIrTely  i«<>bteil  from  ihe  ojvening 
into  the  cranial  cavity  in  the  miilille  fos^  by  means  of  a  firm 
packing  of  iodoform  gauze  introduced  between  the  packing  in 
the  abscess  cavity  and  the  packing  in  the  mastcnd  antrum. 

The  separation  of  the  epidural  abscess  cavity  from  the  tnas- 
toid  wotnid  by  means  of  ^irm  gauae  packing  shotUd  be  looke<l 
upcin  ii'fc  n  matter  nf  great  im|HirtaTice.  not  imly  in  applying 
ibe  ilrcsMHg  imme<liately  afirr  the  o|ieration,  but  aUo  at  each 
subsequent  dressing,  until  the  v^^Ils  of  the  cavity  are  covered 
wilh  hcahhy  trranulaiion  tissue.  If  this  is  not  done,  infection 
of  the  exposed  dura  may  occur,  resnUtng  in  a  general  puru- 
lent meningitis.  If  the  abscess  ts  brge.  it  is  v,-tll  to  change 
the  dressing  everi-  day  so  as  to  keep  the  snrrotmding  tissue?* 
n«  frer  frcin  pus  as  fiossibli!  and  to  tlnii  |ire\-ent  ibr  infrclion 
of  the  >htra  adjacent  10  the  abbess. 

In  cases  in  which  the  lateral  sintis  lies  in  the  Hoor  of  the 
abscess  cavity,  and  is  covcre^l  with  granulation  tissue,  the 
operator  should  not  forcibly  cui^tte  a^\ay  these  granulations. 
Tliis  tissue  fomis  a  barrier  against  the  infection  of  the  under- 
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lying  sinus  from  the  pue  tn  whicli  it  is  batlictl.  and  its  forcible 
removal  may  be  folloi^ecl  by  infection  of  the  sinus,  and  dcvcK 
npmcni  of  a  sirus  throniho<iEs,  Careful  palpation  of  the  sinus 
w'iih  the  fm^tf  will  usualK  cnablt?  ihc  upc'iatur  tu  ileitiritlnt- 
llic  j>rcscnc€  of  a  clot  in  liic  tunicii  of  the  vc.vscl.  It  is  often 
wi^e  in  doul>thil  ca^es  to  follow  the  course  of  the  sinus  lor  a 
short  distance  beyond  the  limits  of  ihe  abscess  cavity,  cither 
in  an  iijinanl  or  downward  direction,  according  to  the  loca- 
tion of  ihc  abscess  if  the  size  of  the  cavity  does  not  expose 
the  sinns  for  a  distance  of,  ai  least,  three  quAner^  of  an  inch. 
Pressure  should  next  be  applied  to  the  upper  exposed  jn>rtion 
of  the  vc»sc\  cloMT  to  tlie  bony  marffin  of  the  ^^'ound.  If  no 
thrombus  is  prc*eiU.  prcswure  above  will  cause  the  vcsi-el  to 
colI;ii^sc  betoM-,  The  pressure  above  should  next  be  removed 
A\u\  ihe  i*imi^  compressed  at  the  lowest  point  of  its  exposure- 
If  the  lumen  of  the  vessel  is  free,  it  will  tnimnlialdy  fdl  wUh 
blood  to  the  point  at  which  prcsi^urc  is  applied- 

If,  alter  applying  tliesc  te*ns,  the  operator  is  in  doiibi  a* 
to  the  presence  ol  a  thrombus,  he  nm  then  remove  tlu-  K^anu- 
laiiiMu  fnwn  liie  uirfjtcc  ol  the  vc«el,  cleanse  the  absircs^s  cav- 
ity Huffunghlv  by  ihe  gentle  use  of  the  cnrette,  and  iben  open 
the  sinus  iu  the  manner  already  described  on  a  previous  page, 
for  exploration  ol  the  lateral  sinus  in  doubtful  cases.  If  a 
thromhu?  is  found,  the  condition  should  he  deah  wiih  in  the 
manner  already  detailed  in  a  previous  chapter.  It  will  be 
seen,  therefore,  that  in  no  instance  sliould  granulation  tissue 
over  ihf  Minu  be  reiniivrd  innd  thr  iiperaiiir  \va\  di'tidrd  In 
make  an  exploralory  o[>cning  in  tlial  vessel  ami  to  llicn  suhse- 
<|uently  shut  it  off  entirely  from  the  general  circulation  by 
means  of  a  firm  i^ickme  of  iodoform  ^uze, 

T\\c  results  of  operative  treatment  in  epidural  abscess  are 
extrrinrly  favorable.  The  author's  stziiisties  Itaw  already 
been  given  on  page  472. 


CHAPTER    XXXII. 

CEREBRAL   AND    CEREBELLAR   ABSCESS. 

Where  localizing'  symptoms  indicative  of  the  presence  of 

a  collection  of  pus  within  the  brain  substance  are  evident,  the 
surgeon  has  then  precise  indications  as  to  what  portion  of  the 
cranial  cavity  shall  be  entered  for  the  evacuation  of  this  puru- 
lent collection.  In  most  cases  of  cerebral  abscess  arising  from 
suppurative  otitis,  however,  localizing  symptoms  are  rare.  The 
surgeon  is  most  frequently  in  doubt  as  to  whether  the  infected 
area  within  the  brain  lies  in  the  cerebrum  or  in  the  cere- 
bellum. In  certain  cases.  especiaUy  where  the  left  ear  is  affected, 
causing  involvement  of  the  left  side  of  the  brain,  the  aphasic 
symptoms  enable  the  surgeon  to  make  a  fairly  accurate  diagno- 
sis.  Symptoms  of  loss  of  power  in  the  upper  and  lower  extremi- 
ties are  seldom  met  with.  When,  therefore,  the  right  ear 
is  involved,  practically  no  definite  localizing  symptoms  are 
present. 

As  ihe  patient  presents  himself,  the  surgeon  has.  then,  no 
positive  evidence  of  the  location  of  the  intracranial  infection. 
He  has  simply  the  history  of  a  suppurative  process  within  the 
middle  ear  which  has  lasted  for  a  considerable  period  of  time. 
The  general  appearance  of  the  patient  is  indicative  of  some 
severe  constitutional  infection,  but  an  examination  of  the  tho- 
racic and  abdominal  viscera  show  the  parts  to  be  perfectly  nor- 
mal. In  the  more  advanced  cases  the  patients  are  in  a  state  of 
hebefude  or  even  in  a  state  of  coma.  The  surgeon  has  nothing 
whatever  to  guide  him  except  the  fact  that  there  is  a  chronic 
suppurative  otitis  upon  one  side.  All  operative  procedures 
must,  therefore,  be  of  an  exploratory'  character,  and  the  open- 
ing in  the  cranial  cavity  must  be  large  enough  to  enable  the 
operator  to  investigate  the  entire  cranial  contents  rapidly.  We 
know  from  autopsies  performed  upon  cases  of  this  kind  which 
have  terminated  fatally,  that  the  most  frequent  site  of  an  ab- 
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sees*,  clue  lo  inid<l!e-car  suppuration,  k  in  tht'  icmpom-splie- 
iioiilal  lobe,  lilt'  iiifi^c!io!j  uking  place  directly  ihruiigli  the  roof 
cither  uF  the  nustoid  iintnim  ur  of  the  tympaoic  vault.  The 
second  favorite  »ite  is-ibscess  of  the  ecrcl>c[Iuni.  infeelirm  occur- 
ring through  the  poslcnor  wall  of  the  laicra]  sinus.  In  all 
exploratory  operations  upon  the  brain,  when  the  primary  infec- 
lion  iflan  otitis,  ihe  first  step  should  be  to  rapidly  enter  The  mas- 
loid  aiuvmn  And  in  expose  tlie  tonf  of  the  lynipaniiin  find  of  the 
maHtoi<1  Jintnim.  The  cutaneons  inei-mwi  .<(hnuTil  then  he  ex- 
tended upward  anil  forvvcird  to  the  estemnl  angular  proces-i  o( 
the  frontal  bone.  The  lower  flap  is  then  pushed  downwnni  and 
the  squama  uncovered.  U  is  not  wise  lo  elevate  the  pcricsteum 
of  the  upper  flap  unless  it  is  found  subsequently  that  z  larger 
opening  in  ilie  crani.ij  cavity  is  neceiisarj-  The  niastoid  wound 
liavinR  been  ]iaeked  with  pauj-e,  ibe  surgeon  llieii  enters  the 
craiual  cavity  at  a  point  ju^t  above  the  extemnl  auditory  mea- 
tus. The  ftt|u;nna  ts  cJCtremcK-  tbin  in  this  region,  and  the  wall 
of  the  skull  is  easily  broken  through  by  a  few  stroke);  of  the 
chisel.  This  opcnuig  should  be  enlarged  in  every  direction  by 
ineans  of  the  rongeur  forceps,  the  a[ienure  being  gradually 
extended  upward  and  backward  inuil  an  npeinnt;  al  least  an 
inch  in  diameter  has  been  made.  A  |>rohc  or  ilircclor  is  then 
cautiously  introduced  hetwecen  the  dum  and  the  upper  surface 
of  the  petrous  pyramid.  If  care  is  taken,  the  dura  may  he  sepa- 
ratc<l  from  the  superior  surface  of  the  pyramid  and  tlic  linger 
T^ftHed  along  its  bony  surface.  If  the  dura  appears  normal 
through  the  opening  already  njadc.  il  is  then  v^ise  to  continue 
this  opening  dowiiwar<l  and  backwanl  by  removing  the  floor 
of  the  middle  io&sa  over  the  region  of  the  tecmen  tympani  and 
tegmen  antri.  This  exposes  tlie  Toxver  surface  of  the  remporo- 
'iphemn'tlal  lobe.  If,  when  the  mastoid  was  opene<l  an  ciijening 
v.-ii%  dif*L"overetl  l>y  ine:ms  of  the  prolie  either  tbrongh  the  leg- 
men  tympani  or  the  tegnien  aniri.  Hie  surgeon  will  naturally 
nLpi(iIy  enlarge  the  exploratory  opeinng  in  the  cranium  by 
removal  of  ihc  tegmen  tympani  ami  legmen  aniri  by  means  of 
the  rongeur  forceps,  thus  making  the  exploraton'  opening  con- 
tinuous with  the  extenial  auditory  ineaivis  and  the  v^ult  of  the 
lympanum.  In  ihis  way,  an  exceedingly  large  dural  area  i» 
expo!*ed.  and  in  that  region  where  infection  i*  moM  likely  to 
occur.  It  i*  seldom  that  cither  mspcction  or  palpation  of  the 
flura  wifl  give  any  in'lication  as  10  the  loc&tion  of  the  ah«ce»s. 
Wlicre  a  softened  dural  area  is  found,  the  surgeon  naturally 
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^ouKJ  make  an  iiicmon  through  the  rlum  ami  enter  the  bniin 
Miljsiutice  ni  iliis  poini  in  the  hope  of  c^tti^unuii^  tlic  pus  If 
no  %uvh  iniUi-aiion  \^  present,  however,  the  ncxl  point  is  to 
rtflcrct  A  tUtral  Hjip  before  iiiciMiiif  the  brsin  auTi^lance.  1  ^m 
jtnm^iy  fivcr?>c  t^  making  iiici^tonn  into  the  cerchnil  5ntj:^iaiice 
before  rcDeeting  a  (html  H;ip,  although  I  know  that  thU  i&  th« 
practice  of  many  eminent  siii^onf.  The  dnral  flap  ik  bc«t 
formed  by  niakint;  a  curvilinear  incision  through  the  duru,  the 
coiivexily  of  the  i\n\i  being  lioivnward,  corresponding  approxi- 
Tnaiely  to  the  Urtfu  ltinp\fr^Vu.  This  flap  i;*  reflected  upward 
aivl  the  knife  i*  then  plunge*!  into  the  l>rain  Mihjiiaiicc,  hrii  in 
a  direction  upward,  backward,  and  inward.  If  this  puncture  is 
followed  by  a  discharge  of  pus  along  the  blade  of  the  knife, 
a  free  incision  is  made  into  the  bruin  substance,  care  being  takeu 
ihat  the  knife?  f<}ik>w  along  ihe  lineufa  rintvnhilioriH  rather  than 
across  il,  in  un!er  tc>  av<iiil  the  winindtn)^  nf  important  ve^^cl^ 
which  may  give  rise  to  Iroiiblcsomc  hicmorrhapc-  For  ihc 
same  reancn,  the  knife  should  always  be  plunged  into  the  con- 
vexity of  a  convolution  and  not  inio  the  fissure  between  the 
IV.O  convohnions.  It  most  frequently  happens  that  the  first 
ircJ.^toii  will  fail  ti>  rcveiil  the  pieseme  of  pus.  The  ^urfceon 
nitiM  then  nircfnlly  inlnnhice  the  knife  in  viirious  directiiHis. 
downward,  forward,  and  inwartl;  downward,  hackvard.  and 
irwatd;  and  upward,  fon^ard,  and  inward:  he  should  not  be 
satisfied  to  rely  upon  puncture  alone,  but  should  incise  the 
brain  substance  iboughout  the  entire  depth  of  the  puticturc 
foi  a  distaiu'i:'  of  ;n  \v-a\\  lialf  an  iiu'h.  h  ^Ditrelinits  hujij>eiis 
that  the  pa%  from  the  cerebral  ab^cexs  is  so  thick  it  will  not 
flow  along  llic  knife  unless  a  rather  free  incision  is  tuadc.  and 
sithonph  ihc  abscess  ca\ily  may  hnvc  been  entered  by  an 
exploring  instrument,  the  presence  of  j>u4  will  be  unrecognized 
unless  the  incision  is  luflieiently  extensive  to  allow  o!  the  evacu- 
ation of  the  tiiifk,  bn*krn-ilow-Ti  re-rrbral  Mibstanrr,  which 
niiikes  up  the  eonteiils  of  ihc  atiscess.  It  is  also  wise,  in  ca&e 
an  incision  in  various  direciions  docs  not  reveal  pus-  lo  cau- 
tiously introduce  a  grooved  director  along  the  hue  of  incision  in 
tile  hope  that  a  pent-up  colleciTon  of  pus  deep  in  the  cerehral 
substance  may  he  recogi^i^ed  by  the  escape  of  pu*  along  the 
grouve  in  the  direaor,  A»i  noon  as  the  abscess  c^ivtty  bas  been 
cnlereil  ami  pit^  flows  freely  from  the  incision  in  the  brain  *iol)- 
Stance,  the  little  finger  shouUl  lie  cautiously  introduced  into 
the  abscess  cavity  and  moved  gently  about  so  as  to  thoroughly 
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break  down  all  necrotic  ccrcbnil  «ii1)M3nc«  and  favor  it*  free 
dischai^c  Some  advise  liic  mtroduciion  of  a  pair  of  dressing 
forceps  alo!H{  the  line  of  inci<>ion,  separating  ilittr  Madcs.  and 
tlm.s  effctilTiy  tbe  ftce  evacuation  uf  the  lonU-iUs  of  [lit- abscess. 
While  this  plnn  miiy  l>c  followed,  it  seems  to  mc  ihiit  llic  intrO' 
ductionofany  insuumcnt  into  the  cerehnil  substance  is  frawghl 
with  more  danger  than  it  the  insertion  of  tbc  trained  finger  of 
the  opemtor.  The  finder  catnioii^ly  inirodnced  into  a  brain 
ah$ees»  ea»dy  recogni/cs  ilte  difTercncc  between  healthy  and 
di^ertifd  lissiK*.  With  the  Up  <*f  the  finger  ibe  necrolic  lis^iie 
can  he  gently  broken  donn  until  the  \\atl  of  the  abscess  is  fell 
to  be  fairly  firm.  After  on  abscess  has  been  completely  cvacu- 
aied  It  is  best  to  pack  the  cavity  either  with  iodoform  gauze  or 
sterile  paiue.  If  ihe  absce&a  is  exceedingly  foul  and  there  is 
considerable  necrotic  tiisuCt  1  am  in  favor  of  packing  the  entire 
c«vify  wilb  iiidofonn  ^mirr. 

As  a  rnlc.  1  do  not  think  it  wise  to  irrigate  a  cerebral  abscess 
at  the  ihnc  of  primary  opcralion.  I  can  easily  conceive  of  some 
cases  in  which  irrigation  may  be  advisable.  1  think,  however, 
that  the  inirodnction  of  lluid  at  the  itmc  of  primary'  operation 
IS  raiber  a  disadvantage.  It  is  true  tb:it  by  free  irrigation  much 
uf  ihe  urcmlic  tissue  wilhin  the  ab^ice^'^  cavity  may  he  wa^hed 
sway.  Thi%  necrotic  tissue,  bo^vrven  will  he  expeUeil  e<|ually 
well  by  the  intracranial  pressure  in  the  course  of  twenty-four 
hours  if  the  abscess  cavity  is  filled  by  a  fairly  finii  cau^e  packing:. 
It  has  ahvays  seemed  to  me  that  in  washing  out  the  cavity  of 
a  brain  abscess  at  the  time  of  [)riniar>  0]>eration  there  was 
danj;cr  of  washing  ;iway  snrnc-  nf  the  hralthy  bmin  tissue  which 
miglit  be  ex[Jo^e<l  or  nf  infecting  the  deeper  pari*  through  the 
current  of  fluid  introdiiced.  If  great  care  is  exercised,  this 
objection  woubl  liardly  hold.  Whenever  irrigation  is  practised 
the  fluid  should  he  iniro*luced  through  a  small  canula  at  low 
pressure,  while  ibe  avemie  for  the  return  current  tliould  lie 
large.  Experience,  however,  teaches  us  ibat  necrotic  lis.sue  lit 
qtiilc  well  expelled  in  the  course  of  ^  few  hours  hy  (he  inlra- 
ccrchral  pressure,  and.  on  peneral  priticiples,  it  seems  wise  to 
interfere  as  little  as  possil>lc  with  ihc  hrair  substance. 

Quite  recently.  Dr.  Whitinp,  of  thi*  eily.  hat  perfected  an 
ttiMrument  known  a<  the  encepha1o«cope,  by  which  a  clear  view 
of  the  interior  of  a  brain  abwress  can  he  obtatne*!.  This  instnw 
mcni  is  an  ear  speculum  of  large  siie,  ihe  lumen  of  which  is 
completely  filled  by  an  obturator.    The  end  of  the  obturator  is 
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rmin<!Ie^7>  so  as  la  admit  of  (lie  inlrodiictimi  of  flir  sfK-citliim. 
willitml  iiijuiing  the  ddicatt  brain  itssiic.  Aficr  the  abscess 
cavity  hsis  bccii  opened,  the  cncephalo^ope,  with  the  obturator 
in  po:«itKiTi.  is  cautiously  miro<liice<t  into  the  Incisioiu  and  the 
oblunitor  w-ith<iniwti.  By  the  aid  of  reflected  light  tiie  Hurgeon 
can  then  ini]x*ct  the  entire  absccf-s  cavity,  and  c;i>i  also  ^<r  to 
thorunghly  ctean&e  this  cavity  under  ocular  insjieclion.  li  mttt- 
tiple  ;d*st-cs^  is  present,  hr  will  be  al>le  lu  discijvci"  thai  the 
Ijriniary  incii^ioii  hn*  not  caii»ed  a  complete  evacuation  of  all 
the  ptis  within  the  brain,  and  wdl,  in  some  iu$tancci,  be  able 


tiinxtor  it  in  pnaiiian  and  tbt  luodle  is  iitach^  lo  the  afi^culuaL    B>  Obturm(«r. 
ipeculuot.  And  hoodU  HptTMed 


to  open  lip  these  other  foci  nf  infection  under  direct  inspec- 
tion. The  packing  of  the  abscess  cavity  is  much  facilitairfl  by 
the  use  of  this  instrument.  Dr.  Whttinc  reports  four  c^es  of 
temporO' sphenoidal  abscess  operated  upon  successiully,  and 
attributes  his  succeg-^  in  no  small  degree  to  the  u$e  of  this 
device. 

After  an  abscess  has  been  evaL'uated  anil  the  gatize  packing 
introduced,  tare  should  be  taken  lo  isolate  ihe  ;idj;iL:t-)tT  hrain 
substance  nnd  the  nicninRca  fnmi  the  abscesa  cavity  by  me;in% 
of  cau2e  packing.  The  middle  enr  and  anlnim  should  alao  he 
packed  off  separately  to  prevent  any  infection  of  healthy  brain 
tissue  whicli  may  lie  imnie*iiately  adjacem  to  infected  nrcas 
within  the  middle  ear.    The  anterior  angle  of  the  wound  should 
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be  closed  wiili  siuuresn  either  uf  silkworm-gui  cjt  of  sirtjug 
silk,  lo  prrvcrl  starring  as  far  as  jjosaiblc  The  aitirc  oi>cra- 
tU'c  Jicld  is  then  covered  ivilh  ihc  visual  nntiseptic  dressing  and 
£  batidagc  applied.  The  tirst  dres&mg  should  be  niBdc  about 
l^vemy-fonr  iioupsafurihe  operation,  At  this  dreesiit^  I  think 
it  wise  to  remove  the  gauze  packini;  from  tile  abscess  cavity, 
;ind  to;i^nM  iiUfodufethe  fiu^er  into  tlit  ab!icev*.  The  reniovat 
of  the  finger  is  usually  followed  by  t!ic  diitchargc  of  consider- 
able pus.  ftithongb,  apparenlK-H  the  packing  has  filled  every 
recess  williir  the  abscess  cavity,  1  think  that  the  iiuroduction 
of  the  finger  at  Ihe  tirei  and  flubscquenl  dresstufipi.  for  a  period 
of  at  least  a  week  or  len  day*  after  the  fjperationt  in  of  impor- 
i;uu'e  TO  avoid  tlie  pny^tiljiliiy  of  the  forming  of  (itfcondary  «mal1 
absccues  in  the  immediate  pmximity  of  the  site  of  primary 
cerebral  infeciionn  This  introduction  of  the  finger  is.  of  course, 
somewhat  painful,  but  causes  far  less  suticring  than  tvould  be 
imagined.  If  the  abscess  is  loi^e  and  deep-aeated,  1  have  found 
it  wise  at  the  first  dressiuf^  to  substitute  the  ni1>her  drainage 
lubes  forthegatwe  parking.  1  u*it;illy  tulroducr  two  lubes  into 
the  cavity  side  by  side,  and  assure  myself  that  the  tube*  are 
patent  when  in  position  by  irrigating  the  cavity  gently  with  a 
wann  saline  solution.  The  wound  13  then  pDckcd  in  the  inanncr 
indicated  and  described  in  the  primary  operation.  Where  the 
discharge  from  the  abscess  is  foul,  it  is  usually  wise  to  dress 
ihe  case  every  twenty-four  hnur^  ffir  a  period  id  ten  days  after 
the  iJperalion,  at  the  end  of  which  Itmc  th^  drcv^ing  may  be 
made  Ic*s  frcc|uemly. 

Considerable  latitude  of  opinior^  exists  ss  lo  the  method  of 
dressinc  these  crises,  Some  recommend  lining  the  entire  cavity 
with  perforated  rubber  tissue  and  packing  the  cui-tic-so^  thus 
fonned  wiih  eitlier  sterile  or  iodoform  ganre-  Oihers  intro- 
duce wicks  of  gan/e  sarur.iled  ullb  eiflier  iiiildforiu  or  a  nux* 
ture  of  boric  acid  ami  io*!oform,  H  the  surgeon  is  perfectly 
certain  that  the  abscess  cavity  has  been  rcudcrcd  thoroughly 
sterile,  it  is  quite  permissible,  as  Maecwen  stale*,  to  remove  alt 
drainage  tubes  at  the  end  of  twenty-four  to  forty-eight  hours, 
snd  10  alTow  the  walls  of  the  aljscesi*  to  come  together  If  the 
jm^eoii  <l(»cs  not  citre  (o  1I0  this,  an  absorbable  l>one  drahiage 
tul>c  may  be  inserted,  thus  keeping  up  dr^iinage  for  tt  few  days. 
and  as  the  tube  is  absorlwd  the  walls  of  the  abscess  cavity  come 
together  and  the  parts  return  to  their  normal  condition. 

In  dealing  with  abscesses  of  otitic  origin,  however,  it  seems 
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lu  mc  ihat  Ihc  surgeon  nirs  considcmbic  risk  in  Bfisumini;  that 
the  aitirc  abscess  cavily  hto  been  rctwlercd  aseptic,  aud  it  is  cer- 
tiitnly  wiaet.  in  The  majority  of  case*»  to  keqi  the  drainaj^e  lube 
in  po>iium  for  a  >uf)icieni  length  of  time  to  be  iwriectly  cer- 
tain th;it  all  infect  ion  .>^  nmteHAl  )istfi  been  eviicnated  fruvn  the 
cerebral  snliMnncr.  WhtTc  -iti  tib»ccs.'«  h;ift  licen  evAcn;itctL  ibc 
cd^es  of  ilic  (jural  tkp  should  not  be  approximated,  <l5  siich  a 
procedure  would  favor  the  retention  of  pus  cither  within  ihc 
KhscesH  cavity,  or  iiifeetion  of  the  arachnoid  space-  This  latter 
accident  tltonld  be  giiartled  agaiiist  bj-  the  u*e  of  a  finn  cxtra- 
dtinil  p;ii:king  ^ilong  the  m»rginv  of  the  dura!  opeiimfc  «c)  a«  to 
rMi^r  adbc^iiiu  beiwcen  ibe  iliir«  am!  pia  mater  in  tbc  neigh- 
borhood of  the  abscess,  ihtis  obliterating  the  subdural  space 
I  over  this  area.  \\'hcrc  an  exploratory  operation  has  been  per- 
formed ;ind  no  pus  hns  been  evacuated*  The  nurgins  of  the 
dunil  wound  4houl<l  he  bronpht  together  by  very  6ne  inter* 
ntfilcd  catgnt  ^iilure*,  so  a*i  to  prevent  the  protrnsion  of  tlic 
bniin  substance  lbrong]i  the  opening,  tn  these  cases,  also,  the 
incision  for  exposure  of  ihe  squamous  plate  may  be  entirely 
clusctl  by  mesnfi  of  *ulurcH,  a  thin  atrip  of  ^ZMze  or  of  folded 
rubber  liiiue  being  intn>dnce<l  between  the  soft  |>art»  end  the 
expo-id  dum  lo  affonl  <lrainage  to  any  scrum  which  may  exude 
during  the  first  few  hours.  This  drain  should  be  removed  at 
ihc  time  oi  ihe  lirst  ilressing,  \vlnLdi  need  not  t>e  made  for  five  or 
iix  d*■^y^  after  Ihc  exploratory  operation,  unless  syinpTom<^  nri!ie> 
juch  A$  ckvation  oi  temperature  or  local  pain,  calling  for  & 
ehnngc  of  dressina. 

If  one  of  the  laterzl  ventricles  is  entered  in  making  an 
exploratory  inch-ion»  ventricular  tluld  must  be  c\'acuaied.  and 
as  in  all  imracranial  disrates  attended  ivith  venous  hypcr.'emiA 
the  ventricular  fluid  is  increased  in  amount,  the  Hberatioi)  n(  this 
fluid  is  certainly  of  ThcrapcutiL-  value.  If  the  ventricle  con- 
1din,«  simply  an  abnonnal  anuumT  ot  clear  «crum,  thifA  ^thotild  he 
evacuated  and  the  cavity  of  the  ventricle  either  packc<l  lightly 
ttith  I'lerile  gJiuze.  or  lined  uith  iterilc  rubber  tissue  as  above 
described.  In  either  case,  great  care  must  l>e  taken  to  prevent 
infection  of  the  vcntricidar  fluid.  We  should  also  remfmUcr 
that  a  cerebral  absccsa  may  rupture  into  the  vcntriclc^  and  these 
cavities  mu^t  be  opene^l  and  dniLned  in  onler  to  secure  the 
de^nred  end. 

In  ortler  lo  explore  the  cerebellum  for  3  BU^jwclcd  absce^n, 
ihc  soft  parts  covering  the  skull  should  be  divided  by  an  inci^tuti 
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eMendin^  from  the  upper  border  of  the  auncle  liorizoiHalty 
iaclcwanl  Ut  the  occipital  protuberance.  Aft  the  otologist  Waa 
to  cl(»  enlirtfly  with  those  ca*et  dependen!  upon  mtilflk-Ciir  Mip- 
puratiun,  ilie  prrvicnt^  in;i*»li>i(l  inrtMoii  will  li;iv<r  alrcrtily  liecii 
made.  To  explore  ihc  cerebellum,  ihercforc.  it  is  only  neces- 
sary lo  make  an  incision  from  ihc  iipiKr  angle  of  the  ordinary 
mastoid  incision  backward  to  the  occipiml  protiiherance,  A 
triangular  flap,  with  ba^e  dovA-nward,  h  thn«  fonTK<l.  This  tri- 
ang^idar  lla])  h  reRct'ted  downward,  tin-  Mift  lis*nif*  being  dit- 
^eL'ted  jroni  the  imdrrlyhig  bi.tne-  In  n-Hecting  this  triangnlar 
flap  it  is  wise  rot  lo  remove  the  periosieum.  the  soft  parts  beint; 
rapidly  dissected  upward  down  to  the  periosteum. 

The  site  of  election  for  an  exi^Ionitory  opening  imo  ihc 
cranial  eavity  for  a  su»pecte<l  cerehelbr  abscess,  lies  at  a  point 
iintf  anil  one  h:df  inchev  behind  the  centre  of  the  external 
rtiuliiory  mcafiis.  and  at  a  point  one  cpianer  of  an  inch  below 
the  horizontal  plane  passing  through  the  centre  of  the  external 
auditory  canal.  Fur  practical  pnqiascs,  it  in  necessar)'  for  the 
fturccon  to  remember  that  the  cntniiil  cavity  may  be  oi>encd  at 
a  point  an  inch  and  a  half  behind  ihc  centre  of  the  meatus  just 
below  the  level  of  the  occipital  proii:berancc.  After  tb* 
expnsnre  of  the  surface  of  the  sknil.  in  the  manner  alre;idy 
deseribcJ,  the  periosteum  should  be  hicised  at  the  ptwnt  of 
election  for  perforating  the  bone-  The  cerebellar  cavity  \s 
Wat  entered  by  nutans  of  the  chisel  or  ^ouge.  The  bone  i» 
very  thin  in  this  region,  and  a  few  strokes  of  the  chisel  are  suffi- 
cient to  break  down  the  bony  wall.  The  opening  into  the  cere- 
Wlar  fossa  is  then  enlarged  by  means  of  the  rongeur  forceps. 

After  the  cerelwllar  dura  lias  l>een  exposed,  a  dnral  flap 
should  be  made  and  the  cerebellar  substance  exposed.  A  nar- 
row, Miniglii  knife  is  then  inlrodnced  into  the  cercbelltim,  at 
tirsl  horisrontally  inward,  then  upward  and  inwani,  forv^ard  and 
inward,  and.  lastly,  back^-ard  and  inward,  in  order  lo  evacuate 
any  collection  of  pus  which  may  be  present.  The  dei>th  to 
which  the  cerebelhim  may  be  punetnre*!  will  naturally  vary  with 
the  exact  >ite  Ht  which  it  \%  expnsrd,  and  ^^ill  i\\>o  vnr\  with 
the  age  of  the  patient.  In  adults,  with  a  cerebellum  exported  al 
the  *itc  of  elcction>  the  brain  substance  may  be  punctured  with 
tafciy  foradepih  of  three  quarters  of  an  inch  in  everv'  direction. 
If  the  puncture  is  carried  too  deeply,  it  is  apt  to  open  the 
fourth  venlricle.  As  soon  .is  pus  follows  an  incision  in  the 
brain  substance,  the  opening  »bou!<l  be  enlarged  by  free  incision. 
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The  operator  may  then  either  introduce  his  finger  into  the 
abscess  cavity,  or,  if  he  prefers,  may  introduce  the  cncephalo- 
scope  and  inspect  the  entire  interior  of  the  cavity.  The  abscess 
cavity  may  or  may  not  be  irrigated^  according  to  the  individual 
choice  of  the  operator.  Personally,  1  prefer  to  cleanse  the  cav- 
ity by  means  of  gauze  or  cotton  mops  and  not  to  irri^te  at 
the  time  of  operation.  After  the  abscess  cavity  has  been  thor- 
oughly cleansed,  it  is  lightly  packed  with  sterile  gauze,  or  it 
may  be  dressed  in  any  of  the  ways  detailed  in  the  consideration 
of  the  treatment  of  cerebral  abscess. 
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niSEASUS    OF 
THE    PERCEPTIVE    MECHANISM. 


The  ftfiuiKl-perceiving  iipp^irnTiis  indudcs  :Kc  modullary 
nuclei  uf  the  auditory  tier^c,  and  tl^c  nerve  libres  joining 
these  iv  the  corliail  areas  in  the  fii"%l  and  MXnnd  trmp(>ral 
convolutions.  Posting  irom  the  mcdutbry  centre*  m  ihc  oppo- 
silc  direction,  it  includes  the  trunk  ol  Ihc  auditory  nerve  and 
its  Tccminni  iiUmcnts  specialized  in  the  labyrinth  lor  tsound 
perception. 

In  .iddition  to  the  perception  of  sound,  the  auditory  nerve 
trunk  cunlnins  a  dislinct  group  of  filjre*  whieh  preside  over 
ihc  eqiiilibriiim  ol  the  hiKly,  Thr  trrmin:d  t'lLimentsof  these 
fibres  are  distributed  to  the  scniicircular  canaU.  while  ilieir 
conical  areas  within  the  cranium  arc  hmnd  within  the  ccrc- 
belUiiu.  Interference  with  the  perceptive  tnechnnism  is  con* 
sequcntly  attended  in  most  instADCcs  by  some  disturbance  of 
equilibrium.  This  may  be  so  »lieht  a*  to  entirely  escape  the 
notice  of  the  patient  unless  his  atterijon  is  particubrly  dmwn 
to  il,  or  It  may  be  the  principal  disorder  for  which  he  seek* 
relief.  Interference  Hthcr  with  e(piilibriiim  or  with  ihe  lixnc- 
tkin  nf  autliEion.  cliaractcrrizrd  by  nn  impi^irmenl  in  this  func* 
don  or  its  penicrsion,  may  depend  upon  organic  changes  in 
any  ponion  of  the  mcchnnism  specialijied  for  this  particular 
purpose-  It  may  be  also  of  reflex  origin,  no  structural  change 
hnving  tAkcr  place  in  any  portion  of  Ihe  car,  but  an  adectiou 
o£  some  remote  origan  infliicncin^  by  reflex  action  ihi*  par- 
cicular  pan  of  the  economy. 

It  follow*,  therefore,  rhat  the  history  of  the  individual  Is 
of  piirticubr  importannc  in  connection  with  di-srascH  of  lliU 
portion  lA  the  auditory  apparatus.  Some  illness  ir  early  life, 
or  A  ,<dight  trnumatism,  might  entirely  escape  the  mind  ol  tbc 
patient,  as  having  no  bearing  upon  the  condition  for  which  he 
decks  advice,  but  may  often  lr:i<i  us  to  a  correct  intcrprctnlion 
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of  the  cnuse  of  a  aymptDin.  The  physical  examination  of  the 
car  is  rcallj  a  very  small  part  ol  Ihc  investigation  in  these 
ciiseft.  and  one  who  confines  himself  to  this  special  cxamina^ 
tion  alone  must  invariably  fall  fnto  error  in  hU  attempts  10  cor- 
rectly cxpUin  the  cau«e  of  miiny  of  the  symjUrimt.  Certain 
phenomena  are  characicmttc  of  involvement  of  this  portion 
of  (he  iirg^in  ni  Uearlng.  The  hearing  jiowcr.  in  cavr^  where 
the  perceptive  mcchftnisra  is  principally  involved,  is  cither 
profoundly  affected  or  but  slig:htly  changed,  the  moderate 
grades  of  impairment  depending  usually  upon  diseases  of  the 
conducting  appamtus.  Tinnitus  is  almost  always  prct^cnt, 
and.  If  carefully  invcstifi^ted*  we  shall  usually  find  a  history 
of  attnckfi  of  vertigo.  I  am  of  the  opinion  that  £i:£[icient  stref^s 
IS  never  laid  upon  the  symptotns  dependent  on  Iiibyrinthine  y 
involvement  in  ihc  ordinary  vases  of  dism.xrs  of  (he  conduct- ^H 
ing  apparatus.  A  secondary  bbyrinthjnc  disturbance  may  ^^ 
occur  a&  a  compUcaliun  or  as  a  sequel  of  chan^^cs  within  the 
middle  car,  and  yet  of  itftelf  require  no  treatment  other  than 
that  directed  to  the  tympiinum*  This  latter  lact  does  not 
make  it  less  a  labyrinthine  affeclion,  the  removal  of  the  cause 
being  the  rational  method  for  overcoming  this  disturbsncCi 

With  reference  to  the  impairment  of  hearing,  low^piiched 
sounds  arc  perceived  heticr  than  ihosr  of  high  pitL-li,  particti* 
larly  if  a  preceding  disease  of  the  mi*ldlc  car  has  led  tn  the 
involvement  of  the  nervous  apparatus-  Marked  vartaiioiis 
in  The  dcgrccof  impairment,  dependent  upon  climatic  changes 
or  mental  or  physical  lattgue,  are  quite  a£  characteristic  ot 
pathological  condition  located  here  as  they  arc  ol  middle 
chanji^es. 

Where  the  power  of  :iudition  chanRc*  with  the  weather, 
being  worse  on  damp  days  and  improving  as  the  atmosphere 
clcirs,  it  h  usii;iliy  ^lUppitNed  ih^l  the  Il!^Ul^l]:lnor  drprnds 
upon  a  middlc'Car  affection.  If  we  renicmhrr  tlic  intimate 
relation  between  the  vcnoLi.^  circulation  within  the  turbinated 
bodies  and  the  venous  return  current  from  the  cochlea,  wc 
can  easily  understand  how  a  turgcsccncc  ol  the  na^nl  mucous 
membrane  will  cause  a  venous  sta&is  within  the  labyrinth- 
No  better  pmof  can  be  afforded  that  this  is  the  cate  than  the 
marked  relief  to  subjective  noises  often  observed  when  the 
tnrlnnated  tissues  arc  exsanguinated  by  the  use  of  cocaine. 

The  duration  of  the  afTrrtuiu  and  its  progress  also  riid  us 
in  determining  its  site-     Primary  lesions  of  the  perceptive 
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app.imtus  either  remain  quiescent  or  improve  to  a  ccrrtain 
extent  i^jn>nt;xncou«ly  as  time  progresses,  excepting,  of  course. 
those  dependent  upon  a  specific  inflammation.  Secnnciiiry 
tliaiigr*  willilii  the  rccrpiive  ajiparjln^.  nrgiinit:  in  rh<imct<T, 
arc  usually  due  to  some  ctirontc  ufTcctian  of  Uic  iiiivldhr  enr 
ciihcr  of  the  same  or  opposite  side.  When  the  oppoMlc  or* 
gan  is  primarily  affected  the  impairment  nf  function  ndvcnccs 
rapidly,  35  a  rule,  and  here  tbc  history  ol  previous  tympanic 
disease  renders  diagnosis  clear.  Ttic  character  of  the  subjec- 
tive noises  is  of  aid,  in  locating  the  lesion,  in  that  the  panicU' 
lar  character  nJ  the  smind  points  to  the  special  pari  of  the 
labyrinth  involved.  Almost  invariably  in  ihc  scco:ifiary  laby- 
rinthine changes  due  to  chmnic  suppurative  or  minsuppura> 
live  otitis  media  the  subjective  noises  arc  high-pitched  in  char- 
acter, and  assume  a  deeper  quality  only  after  ihcy  have  per- 
sisted for  a  lone  period.  The  complete  ces^'^ation  i»[  tinnitus 
in  these  secondary  case*  prc»bably  indicates  ihni  the  laby- 
rinthine invasion  has  ceased  to  progress,  and  the  length  of 
lime  *lnHng  which  the  paricnl  has  been  free  from  snbjeciive 
noises  is  of  aid  in  determining  the  prnbabifity  of  resluiing 
the  parts  lo  their  nonnal  condition  by  treatment,  Vertigti,  if 
severe,  points  to  a  sudden  and  considerable  disturbance  with- 
in the  perceptive  mechanism^  as  at  the  onset  ol  an  atiaciv.  or 
to  an  aggravation  of  an  existing  condition.  Kcpcarc<l  attacks 
of  giddiness  of  a  mild  character  would  intricate  that  at  these 
periods  the  labyrinthine  structures  or  the  higher  centres 
were  »^ubjected  to  some  unusual  stimulation  cither  frotn  the 
tvmp;innni,  from  intr^cranbl  change*,  or  uf  j  refleic  t^i;ir3ctcr 
from  !iome  visceral  derangement.  The  effect  of  continticd 
stimnlaiion  of  the  nervous  mechanism  by  sonorous  vibniiions 
—as  when  the  patient  Js  subjected  to  the  noi^c  oi  a  r.iilway 
train  lor  a  number  ol  hours,  or  has  taxed  himscLl  lo  the  ut- 
most in  lij^tening  to  conversation  which  it  has  been  difHcult 
lor  him  lo  hear— is  of  value  in  diagnosis.  Prolonged  exclla- 
tion  of  any  nerve,  at  length  renders  it  less  susceptible  to  the 
particular  stimulus  which  hast  fatigued  if.  When  the  nerve 
structures  are  in  an  nbnnrmal  ronilitinn  they  becnine  faligited 
more  eitsily  than  wlien  in  a  state  of  health  .  and  a  patient  will 
often  be  found  tn  be  more  deal  after  a  prolonged  railway  jour* 
ncy  than  when  he  has  been  comparatively  quiet-  Phy-';ical 
fatigue  may  indirectly  bring  aboiJi  the  ^ame  rei^utt  It  is 
sometimes  said  that  the  paracusis  Willisii  i«  characteristic  oi 
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involvement  of  the  nervous  apparatus.  This  may  be  true 
when  the  patient  is  subjected  to  a  noise  for  a  short  time  ;  but 
if  the  stimulation  is  continued,  the  nerve  becomes  fatigued 
and  less  responsive  to  stimuli.  The  reverse  takes  place  when 
the  nerves  preserve  their  integrity  and  the  conducting  mech- 
anism is  at  fault. 

The  determination  of  the  special  part  of  the  perceptive 
mechanism  involved  must  remain  a  matter  of  doubt  in  a  cer- 
tain proportion  of  cases.  In  general,  it  may  be  said  that  the 
history  of  a  previous  middle-ear  aflection,  of  an  acute  infec- 
tious disease,  or  of  a  traumatism  with  a  slight  impairment  of 
hearing,  points  to  an  involvement  of  the  labyrinth.  On  the 
other  hand,  where  we  have  symptoms  referable  to  the  ear 
in  cases  giving  a  history  of  severe  injury  followed  by  an 
involvement  of  the  intracranial  structures,  as  evidenced  by 
other  symptoms,  or  where  there  are  other  manifestations  of 
cerebral  disturbance  at  the  time  of  the  examination— such  as 
local  paralysis,  psychic  phenomena,  etc. — we  should  suppose 
that  the  auditory  cortical  centres  had  suffered.  An  affection 
of  the  trunk  of  the  nerve  should  be  suspected  when  the  im- 
pairment is  to  an  extent  uniform,  or  affects  particularly  the 
perception  of  those  sounds  to  which  the  ear  is  most  frequently 
subjected,  since,  when  all  the  fibres  of  the  trunk  are  involved, 
the  fibres  which  are  most  constanilv  used  will  be  most  seri- 
ously affected.  Marked  variations  in  sound  perception  de- 
pendent upon  excitement,  fatigue,  disturbance  of  the  prima 
vise,  etc..  would  characterize  the  aural  affection  as  reflex. 
Bearing  these  various  points  in  mind,  we  should  always  se- 
cure the  general  history  in  every  case  of  aural  disease,  so  as 
to  obtain  data  which  will  yield  the  desired  information. 
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j^tiology--^The  amdttton  iii;iy  <it-pcinJ  upon  profusr  g^^n- 
cral  haemorrhage,  citlicr  (loni  trauraaii&m,  fioiii  rlic  lujiitirr 
of  an  aneurism,  from  uterine  h£cmorrh;:igc  at  childbirth,  or 
miiy  be  the  tcmjIe  of  Mtnpk  or  pcnncious  aufcmia.  The 
changes  which  take  pbcc  arc  due  to  the  impoycriahcd  qual- 
ity of  the  blood  with  which  the  ti&sues  arc  supplied,  the  lack 
of  nutdiloD  pervcrtinjf  their  (unction  and  rendering  ihera 
Ipss  rapabit  of  Kirrying  mil  (he  purposes  for  which  they 
were  drsigiird. 

Symptomatoio^.  —When  the bbjrinthinc structures s jRcr 
in  Ihis  manner  wc  find  the  power  of  audition  impaiied.  par- 
ticularly for  sharp  sounds  and  mu»ical  notes  of  a  high  pitch. 
The  invotvtment.  of  the  iiudilory  function  is  simiior  in  char- 
acter to  the  disturbance  which  is  noticed  in  every  part  oi 
th«  body.  When  nutriiion  U  imperfect  no  organ  perform* 
its  work  properly-  When  The  labyrinth  Miffcrpi  from  mal- 
nunition  tbt:-  patient  seems  listless  skuil  in;utcniive>  and  It 
rfipiires  a  i:t-rt;iin  rfFrirl  ii|n)n  his  pait  Irj  lieai  ^^liat  ik  salrl. 
When  engaged  in  dialogue  the  bearing  may  not  seem  to  be 
mucli  affected,  but  when  several  arc  speaking  at  once  he  is 
unable  to  follow  accurately  fhe  course  of  the  conver^sation. 
Subjective  noises  are  distressing,  and  arc  usually  worse  upon 
lying  iown,  depending  upon  the  adynamic  condition  of  Ihe 
circulatory  *yttem-  The  character  of  the  subjective  sounds 
is  usually  dull  ^nd  low-pitched,  synchronous  with  airdiac 
piiKatioiis,  and  Is  apparently  ideniical  with  the  veuuus  bruii 
heard  over  the  greal  ve?^?«eU  nf  the  neck  in  matiy  ca&ck  of 
anarmia.  Attacks  of  vertigo  seldom  occur  spontaneously,  but 
result  from  apparently  slight  causes,  a  sudden  Iright  being 
sufficient  manv  limen  to  induce  an  attack  of  syncope,  while 
the  same  condition  may  follow  an  insignificant  degree  of  pain 
or  some  flight  visceral  disturbance.  The  faciesof  the  patient 
fs  aomewhai  cliaracteri«tic,  in  that  it  appears  dull,  abstracted, 
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and  Jnaticfitivc.  The  other  symptoms  presented  arc  those 
common  lo  simple  antcmia,  and  bear  no  relation  id  the  i>or* 
lEim  iif  ttif-  liixiy  now  tinder  iUslui^moii. 

Diagnosis.— !' he  pallor  of  Chc  «kin  found  after  an  acute 
bfcaiorf hajf e,  or  ihe  peculiar  ashy-gray  color  met  with  in 
Oi^ci  of  Minplc  or  peniiciouH  anfemia,  ?>hould  alwayj  attract 
attention,  L  he  variation  in  color  from  the  nortn;iJ  standard 
is  Ircquentlv  better  observed  in  the  mucous  membranes  than 
m  the  cuianeau)^  surface  of  the  bodv.  These  i:>ay  appear 
blancbed,  although  the  Face  U  not  i*ul^eiently  palUd  Cq  excite 
attention. 

A.  /%j,U(-fj/  ExdmiHiifieH. — In  C49es  ul  simple  amentia,  ev- 
amin^Uoii  \\\x\\  the  otGs:;opc  reveals  nothing  charactci istic  uf 
the  affection,  and,  unless  tlic  middle  car  is  involved,  the  in- 
spection is  entirely  ne^^ative. 

13.  Funai&ffiii  ExaHiiniUi<fH.—ThQ  lower  tone  limit  is  nor- 
mal; the  upper  lone  limit  may  be  normal  or  reduced  ;  boiie 
ccimhicMnti  is  almost  ulways  reihieect  to  a  miirked  ilrgrce. 
The  perception  oJ  whispered  or  spoken  words  i-^  somci^hat 
rechiLH^d,  ;dl[iough  It  may  be  nearly  noijtjal.  It  will  lir  tir>i 
ticed  th^it  the  words  arc  repeated  in  an  uncertain  manner  and 
sK^wly.  as  ihoujfh  it  took  the  paiicnl  si^me  time  to  compre- 
hend exactly  what  hud  been  said.  This  is  due  to  it]co-ordina< 
lion  in  the  receptive  mechanism,  the  different  portions  failing^ 
to  act  in  tiarmonvn  Perception  for  high  sounds,  as  the  tick 
of  the  watch  or  the  click  of  the  acoumeter,  \%  usually  more 
reduced  reladvdy  than  for  vonii  rounds. 

The  esscniial  points  npuii  wliich  the  diagnoa^s  !s  made  ciret 
First,  the  absence  of  any  middle-enr  lesion. 
Second,  preservation  of  the  normal  tone  limits  (or  reduc- 
tion uE  ui>pcr  iimitV 

I'hird,  marked  impairment  of  bnne  conduction- 
Fourth,  the  ana'mic  appearance  o(  the  paiiert- 
Prognosis.— in  acute  cases  depending  upon  hfemorrha^e, 
or  in  eafte»  (if  simple  atia^mia,  ihe  prognosis  is  always  f:ivor- 
able.  In  permVii^uis  siti^'mia.  cxtr^ivas.itions  wiihhi  the  nerve 
tissues  may  have  taken  place,  producing^  permanent  structural 
chants. 

Treatment— Certain  diiigs,  such  as  iron  in  luU  doses,  or 
arsenic,  cither  in  the  form  oi  cirscnious  aeid.  Fowler's  5olulir>D 
or  Pierson's  solution,  etc.,  should  be  administered  for  the  pur- 
pose ol  improving  ihe  quality  of  the  blood.     The  cKhibitioa 
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of  cardiac  stimulanis  is  nWt  aclviHabtc  to  relieve  iSf?  veiiotis 
coiigcilioii  widiiii  the  Ubjrinth.  Strychnine  liilfills  chis  end, 
and  at  the  same  lime  exerts  a  bcnelicial  cficct  upon  the  nerv- 
ous tissues  ihcnisclvcs.  This  may  l>c  given  simultaneously 
with  Icrrugjnous  preparations,  and  should  be  administered  in 
lull  doses.  The  diet  should  be  liberal,  and  oi  such  charaeter 
a*  lo  improve  the  quality  of  the  blood.  The  exhibition  of 
alcohol  in  any  qniintiiy  t»  not  advisable,  excepting  in  acuie 
cases,  or  possibly  lo  the  exieni  of  a  liiile  red  wine  at  dinner. 
Quinlur  IS  put  liuularly  contraindicatcd  in  this  condifitia^  ft 
is  truc»  that  many  cases  improve  temporarily  when  this  drug 
is  administered ;  but  it  is  equally  true  that  Ihey  almost  invari- 
ably suflcr  from  a  relapse,  and  that  the  jiymptoms  are  more 
mnrkcd  than  those  which  characlcrizcd  the  primary  aiiack. 
The  icmpori^ry  cnfforffcmcnl  which  this  drug  induces  in  the 
labyrinthine  vessels  often  leads  lo  permanent  charges  of  a 
harmorrhiigic  mitnrr.  Thf  Irmporary  relief  gaincil  I*  due  \ii 
the  increased  vascularity  which  the  drug  causes*  and  not  to 
correction  of  the  condition  upon  which  the  symptoms  depend. 


CHAPTER  XXXIV, 
HYPEREMIA  OF  THt   I-ABVRINTH. 

j^tioloCT.— An  increased  quantity  o(   blood  within    the 
labyrinth  may  depend  cither  upon  a  venous  stasis  from   me- 
chanical obstruction  to  ihc  return  current,  or  upon  an  in* 
creased  quantity  ol  :irteriat  blood  conveyed  to  the  part.     The 
condition  is  prone  to  occur  in  individU'tl^  of  a  full  habit,  and 
|r»irliculiir]y  in  iIkisl-  wUd  ate  the  victim*  of  a  g^^uty  or  rheu- 
matic dialhr!fi».     Thn^c  who?(c  voculion  In  life  dcntandfi  con- 
siderable physical  activity  or  exposure  to  iDcIcmciit  wr-;ithcr 
arc  frequently  victims  of  this  condition.     Sudden  physical  ex- 
ertion is  productive  of  these  circtilalory  chan^ef^,  especially  in 
athletes.    Overindulgence  in  alcohol,  by  incrcasirg  the  force  of 
cardiac  systule,  leads  to  dtMention  of  the  labyrinthine  vessels. 
Rigidity  in  the  arterial  system,  by  dimtnisbing  ihc  elasticity 
of  the  vesscU.  increases  relalivcly  ihL-  pressure  wilhrn  the  ar- 
terirs.     Sudden  dimmution  in  ;itti:(Kphr-riir  pressure,  as  when 
one  ascends  to  a  great  height,  subjects  the  cllert-'nl  vcvjtU  to 
the  full  force  of  the  cardiac  systole,  and  hence  augments  the 
blood  pflssing  thrt>ugh  Ihcm.     The  prolonged  action  (if  any 
one  sound  also  produces  hypcra:mia.  cither  mechanically  or 
from  over-stlmulation,  as  Is  observed  in  telephone  operatives, 
boiler-makers,  etc.    Condensation  oi  the  air  in  the  meatus, 
from  a  blow  on  the  car  or  from  an  escplosion,  forces  the 
sia|>es  suddenly  inward  to  an  abruiriij;i1  iliKTiinrr,  and  may 
cau>e  liypcia^inia  of  the  labyrinth.     It  is  probable  that  cases 
of  mild  labyrinthine  concussion  arc  of  this  nature. 

Among  those  causes  which  lead  to  a  venous  5fa5i5  we  may 
enumerate  mechanical  obstruction  to  the  great  vessels  of  the 
neck,  such  as  pressure  from  a  tumor  or  the  sudden  lowering 
of  the  head,  the  venous  flow  being  then  retardt'd  by  the  force 
of  gravitation.  A  severe  anack  of  cotighing,  by  increasing 
the  pressure  wilhin  the  thontx.  temporarily  obstructs  the  pa** 
sage  of  the  blood  into  the  right  auricle  and  dnms  back  the 
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entire  venous  circulation.     Efforts  at  i^nce/ing,  blowing  th« 
nose,  etc-,  exert  the  s^me  mllii(;rcc> 

Pathology. — The  ovcrdistcntion  of  the  blood  vc&sds  pro* 
duces  but  icw  changes  so  long  as  their  wall^  arc  in  a  state  of 
perfect  health  ;  when  continued  lor  n  long  lime,  localized  dila- 
tation t^kes  place,  causing^  an  irre^alarity  in  the  blood  fitipply. 
Where  the  pressure  changes  are  sudden,  or  whert  the  walls 
ol  the  vessels  are  diseased,  they  m:\y  rupture  and  produce 
apoplectic  chsinges.  A  venous  hypericmia  i*  more  prone  10 
beciimr  permanent  tin  accuunl  ol  ihe  Icnuily  "f  the  vrssel 
walls.  The  bbyrinlhinc  veins  arc  lo  a  great  extci^l  inclosed 
in  bony  cbauneb,  Jor  the  purpose  oi  avoiding  this  condition. 
Their  exposed  portions,  however,  suffer  when  an  obstruction 
to  the  venous  circulation  persists  for  a  considerable  period; 
the  vessels  become  tortuous  and  dilated,  and  there  is  a  transu- 
dation of  serum  into  the  hibyrinthine  cavity.  Both  the  venous 
dilatation  and  the  serous  transud^iliim  increase  labyrjnihinc 
pressure.  The  ultiniate  changes  which  Ifike  place  in  laby* 
rinthine  apojilexj  do  not  differ  from  ihtntr  ciccurring  in  a 
similar  condition  in  other  parts  oE  the  body.  The  effused 
blood  may  be  absorbed,  or  the  aficctcd  area  may  undcr^ 
disinle^ndicrn, 

Symptomatology. — Such  an  augmentation  in  labyrinthine 
blood  supply  h  characteriied  by  a  feeling  ol  fullness  and  dis- 
tention in  the  he;id,  slight  giddiness  or  even  vertigo,  and  the 
presence  oi  subjective  noises,  usually  of  high-pitched  char* 
acter.  The  impairment  in  hearing  is  slight,  unless  the  vesxel 
walls  suffer;  (Ken  ir  may  he  profound  or  cxcn  absolute,  the 
accompanying  giddiness  being  usually  severe,  and  the  tinnitus 
At  lirst  almost  unbearable.  Occurring  as  a  chronic  condition 
in  a  patient  of  fttll  habit,  we  tind  these  symptoms  produced 
by  any  slight  exciting  cause,  such  ai;  fright,  rage,  stidden  ex- 
ertion, indigestion,  too  free  indulgence  in  stimulants,  etc. 

Diagnosis.— /%;ifWi/^j-rfiw/>xf//jflK  yields  no  information  be- 
yond  showing  an  increased  vasctilnrily  in  the  drum  mem- 
brane and  the  deeper  parts  o[  the  canal,  causing  the  vessels 
to  he  more  distinctly  visible  than  normal.  Where  the  mcm< 
brana  lympani  is  thin,  a  similar  condition  is  often  observed  in 
the  mucous  membrane  of  the  promontory. 

Fun^ihnai  lixftminarim.—Th^  lower  tone  Hmft  is  exceed* 
Ingly  well  pre.served  :  the  upjter  tone  limit  is  usually  reduced ; 
bone  conduction  is  diminished,  and  the  power  of  audition  for 
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adult  is  from  one  Bixtb  to  one  eighth  of  a  grain  twice  orihrce 
tlmt'S  daily,  tl  is  not  necessary  lu  confine  the  (mtienu^  to  the 
house  to  the  r^xIcnT  nf  ititerlcring  wilh  ihch  ibily  vocitions  in 
carrying  out  the  ireatmeiit,  li  is  only  necessary  thai  for  abuul 
two  hours  aflcr  each  dose  the  patient  should  ^uarcl  again^t 
draiights.  This  is  secured  ii  one  dose  oJ  the  drug  is  tnkcn 
immediately  npor  rising  in  the  morning,  when  the  effect  will 
have  passed  sofficicrtly  before  the  patient  is  oblij;ed  to  jro  oul 
to  hi*  d;iily  work,  while  rtie  seconfl  may  be  laken  upon  re- 
tiring. The  mi;iniity  administered  should  be  just  sufficient 
III  increase  the  salivary  or  cutaitcaus  ^ccreilfins  slightly,  but 
A  pnifoiind  effect  is  undesirable.  The  patient  should  be  di- 
rected to  increase  the  dose,  so  that  the  physiologicai  action 
is  noticed  alter  each  ingesticu,  us  otherwise  tolerance  is  soon 
established  and  the  full  benefit  to  he  derived  is  not  obtained. 
It  is  also  of  K^^^^  value  in  instrinces  which  come  under  treat- 
iDent  only  after  a  considerable  Interval  has  elapsed  since  an 
acute  atrack.  ihe  reduction  in  prcsMire  frequcnTlv  fieing  fc»t- 
lowed  by  relief.  This  is  probably  due  to  the  absorplion  of 
the  cfTu>tion.  Iodide  of  potassium  inteniatly,  in  doses  of  ten 
gmins  three  or  four  times  daily,  may  be  given  for  the  same 
purpose,  but  is  usually  less  cthcacious.  Next  to  the  treatment 
of  an  acute  attack,  the  most  important  measures  are  those  of 
A  prophylactic  nature.  Severe  and  sudden  physic;il  exertion 
fthotild  be  enjoined,  Alcohol  should  be  interdicted,  and  the 
diet  should  be  so  regulated  as  to  diminish  the  cjeneral  pleth- 
ora.  The  inHucnrr  nf  a  gouty  or  rlii-urtnilic  taint  tUiould 
never  be  fort^otten.  and  the  prolonged  use  of  some  nIknUnc 
waters,  prcfci^bly  those  coutainiiiij  litliium.  is  of  great  value. 
Attention  to  these  m-itter*  not  only  tend*  tn  relieve  the 
chronic  congestion,  but  also  renders  the  patient  less  liable  to 
an  apoplectiform  lesion. 


CHAPTER  XXXV. 
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Etiology— The  cause  of  a  rupiiirv  of  ihe  wsiXU  of  ihe 
lubyrii^lhinc  vc^d«.  wilti  .-in  r^trava^alion  of  f!i<:ir  contents 
into  the  delicate  structures  which  the  cavity  conimnK.  may  be 
due  to  external  violence,  such  as  a  blow  upon  the  head  or  a1 
fall  from  a  height,  or  the  sudden  action  ot  a  loud  sound*  »uch 
as  an  explosion.  It  may  bo  caused  by  manipulative  proce* 
duref;  directed  toward  the  relief  of  ftome  middle-ear  condition, 
»s  a  forcible  inflation  by  means  of  the  catheter  or  PoUtier 
bag,  or  severe  efforts  at  coughing  or  nnerztng.  Mobilisation 
or  removal  of  the  Ml:ij>e«  may  also  pnxluce  the  conditioa 
under  discussion. 

Various  condiTion.'i  of  the  btood  itself — «udi  as  Ibat  found 
tn  the  hemorrhagic  diathesis,  in  pernicious  ait«:mia,  and  in 
Icucxmia,  or  fnifi;ility  of  the  walls  of  the  blood  vessels  met 
with  in  patients  of  advanced  years,  especially  those  who  arc 
victims  of  a  gouiy  diathevif; — may  dtTterminc  the  same  result. 
The  same  accident  may  cake  place  from  sudden  venous  con- 
gestion  of  (he  head,  as  prnduced  when  one  rem:tin*  with  rhc 
head  bent  forwanl  for  a  considerable  time,  or  when  the  ve- 
nous blood  is  prevented  from  entering  the  right  auricle  by 
holding  the  t>rcalh»  as  in  swimming  under  water  or  in  diviiii^. 
Necessarily  the  condition  may  be  met  with  as  a  complicating 
lesion  of  cerebral  hypera*mia- 

Pathology. — The  effusion  of  blood  into  the  tissues  pro- 
duces  the  same  chan^e^  here  as  a  similar  lesion  in  other 
parts  of  ihe  luidy.  Where  the  ha^niorrh:tge  t*i  con  side  rabU?, 
cumplele  disor^anizarion  of  the  parlst  may  lake  place  frorn 
pressure,  and  a  rcium  to  the  norma!  condition  becomes  im- 
possible even  if  ihc  effused  blood  ia  subsequently  absorbed. 
In  other  cases  ihc  traumatism  is  not  so  great,  and  the  struc< 
tures  pressed  upon  timply  (suffer  from  a  mechanical  interfer- 
ence with  the  performance  of  thefr  function  without  under- 
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going  dtgeneraUon;  this  is  always  produced  by  increased 
lalnrinihine  pressure,  when  (he  equilibrium  U  restored  only 
;iitcra  coDsickralDk*  pcriLicl.  The  clut  iudf  may  rriiiHiri  ami 
become  organiztd,  or  may  be  cumpiclcly  ;ibsorti<^i]  ut  undcrrgo 
fibn;ii»  or  calciircotis  (icgenc ration.  According  f  o  the  amount 
ol  original  damage,  the  (unclion  of  the  pan  in  cither  entirely 
destroyed  or  partially  or  complclclv  restored. 

SyraptomatologyH— Wiicn  a  labyrinthine  apoplesy  occurs, 
the  patient  is  usually  sei/ed  with  giddiness  so  severe  ak  to 
cause  hirn  to  fatl  uiile^  he  obtains^  some  artilicial  );ui>port ;  3t 
the  same  lime  there  ts  itiicnse  nausea,  severe  tinnitus,  and  a 
very  high  degree  of  impairmcnl  o(  hearing*  or  absulnle  deaf- 
ness. Unconticiousne.ss  may  occur  H  the  att;ick  is  severe. 
Whtn  it  loUows  chronic  labyrinthine  hypcrarraiaH  certain  pic* 
monitory  signs  oltcn  manifest  themselves,  such  a*  a  feeling  of 
[ullness  and  distention  in  the  head,  a  throbbing  within  the 
ears,  the  cardiac  impulseB  bcini*  not  only  heard,  but  appar- 
ently felt  deep  in  the  head.  The  unsteadiness  of  gait  and 
ini}3airntent  of  hearing  usually  dii^appear  after  a  few  days  or 
weeks,  the  former  completely,  and  the  latter  to  a  marked 
degree,  although  the  hcaiing  does  not  become  normal.  The 
subjective  noi.tes  persist,  and  may  even  increase  in  severity. 
Occasionally  a  condition  of  hypcrfesthcsia  ol  the  £iuditory 
nerve  follows^  certain  sounds  being  painful,  although  the  gen- 
eral auditory  power  is  greatly  im|)aired.  An  attack  of  this 
kind  renders  it  probable  that  subsequent  attacks  may  occur, 
especially  when  ft  is  due  to  a  pathological  condition  of  the 
walN  iti  the  bhK^d  ve.^'sfU- 

DiagnoKis. — The  suddenness  of  the  attack*  the  severity  of 
the  vertigo  an<j  of  the  tinnitus,  the  extreme  nausea,  and  the 
sudden  and  marked  impairment  in  hearing  form  a  aeries  of 
symptoms  which  arc  iajrly  charactcnsttCn  A  pbysicaJ  exami- 
nation reveals  no  departure  from  the  normal  standard. 

Functional  examination,  in  addition  to  tlie  imjiafrtnent  of 
he^nng,  both  for  spoken  words  and  sharp  sounds,  will  whow 
an  impairment  or  absence  of  sound  perceplton  tliruugh  the 
solid  mc^dia  of  the  iskul),  Tlie  liinilT^  of  ;iudtti<in  may  be  vari- 
ously affected*  according  to  the  particular  site  of  the  Lesion* 
Cicncrally  the  louver  portion  oi  the  labrrinih  is  involved,  in 
vrhich  case  the  lower  tone  limit  remains  normal,  while  the 
upper  tone  limit  is  lowered  to  a  very  marked  degree.  Thift 
is  not  absolute,  for  if  the  h^morrhaRc  occurs  in  the  upper 
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part  of  th«  cuchica  high  noics  may  be  the  only  ones  heard, 
while  the  low  notes  arc  not  perceived  »t  all 

Prognosis.— When  ihc  haemorrhage  involves  but  a  very 
smEill  arcM.  ^jionUneouH  recovery  may  lake  place.  When  the 
lesion  is  extensive  it  i^  probable  th;it  the  hearing  will  remain 
to  a  degree  impaired  whether  the  cisc  be  left  to  ilseH  or  sub- 
}ectecl  to  me<!ic;jlinn,  hrijiunrMicTi!  muy  Ur  tiojjct!  lor  in  ihc 
more  severe  crises  rather  than  tn  ihfise  wlirre  the  extravasa- 
tion t*  nurticraie.  The  prognosis  as  to  the  disappearance  of 
subjective  noi?^^  iii  \c9^  favorable.  <ind  ccjinpielc  relief  ^lould 
never  be  promised^  The  diMurbance  ot  the  equilibrium  usti* 
ally  disappears  eomplctely. 

Treatment.— When  seen  immediately  tiiter  the  attack  Jocal 
depletion  and  even  general  bloodletting  are  the  first  measures 
to  be  insntuted.  A  wet  cup  to  th(r  ma^jioid  exerts  ji^otc  influ- 
ence up<>n  the  circnlation  within  the  laliyriiilh  xWmi  ivliiti  ap- 
plied in  any  other  locilion.  Free  purgation  should  then  be 
efTect.c<l,  abstiiuic  rest  In  bed  ciijoincrd,  .ind  the  patient  should 
be  protccicd.  sis  lar  ns  possible,  trom  loud  noi5e:<,  and  lorbid- 
dcn  to  do  any  nianunl  work.  At  a  later  period  the  adminis* 
tration  ol  pilocarpine,  be^ririning  with  a  dose  of  one  sixth  of 
A  grain  three  times  daily  and  increasing  rapidly  until  the 
phydolo^ieal  effect  U  obtained,  utten  cauftes  rapid  improve- 
menl  bv  rrrlucing  bhyrinlhine  pres*aire,  The  general  condl- 
lion  should  be  attended  to  In  the  same  manner  as  directed 
under  lubyriiitlTinc  hyperieniLi,  Fcididr:  of  pfit:isNium,  cmn* 
tinucd  for  six  or  eight  weeks,  seems  lo  favor  the  absorption 
of  the  cloL  Counter- irritation  over  the  manoid  process  by 
means  oi  iodine  or  vesicants  i»  a  measure  lo  be  employed  if 
ccnvnlcscencc  is  delayed.  Great  care  should  be  taken  to  warn 
the  patient  of  the  danger  of  a  similar  attack  at  some  future 
time. 


CHAPTER  XXXVI- 

I^UVHINTHINK    tMBOLiSM    AND  THROMBOSIS. 

Etiology. — The  lodgment  in  one  ol  the  smaller  vessels  of 
the  internal  ear  ot  an  infeetious  embufiis  which  itiAv  have 
been  thrown  into  the  circulation  as  the  result  of  a  patho- 
logical change  in  some  distant  organ,  or  the  development  of 
InlectiouH  thrombi  within  the  venous  channels,  ;vrc  bofh  con. 
ditions  m<"l.  wilh  in  rare  inst^nrc^i.  EmlHilisTTi  h  *i|i<-cinlly 
rare,  aithou^^h  it  has  occurred  in  cisc^  oi  nstcmn^'eliliN  and 
has  been  produced  artificially  in  the  lower  animals  by  the 
injection  ol  sctmc  oi  the  low  vegetable  organisms  into  the 
blood.  A  thrombosis  occurs  more  Irequeniiy  ha  the  result  of 
a  severe  suppurative  pmeess  within  the  middle  ear,  ^uch  at 
it;  (onnd  in  scarblina,  diphtheria,  etc.  Here  Ihc  blood  supply 
of  the  external  labynnihine  wall  is  greatly  interfered  with, 
and  infection  lukeM  place  by  contiguity  of  structure  thnni^h 
the  osseous  parfUion.  ThT-s  form  of  occlusion  nl  ihc  vcnons 
channels  Gonstitutcs  the  tabyriniLiine  lesion  in  mauy  l-^scs 
which  suffer  from  severe  purulent  otitis  during  one  of  the 
cxniitliciiu'^ta. 

Pathology, — The  occlusion  of  an  arterial  twig  produces  at 
first  an  ;inn:mirL  ol  ihe  area  which  it  «upplJe)^;  thiit  may  go  on 
to  d i si ntcij radon  if  the  blotxl  suf>ply  is  not  re-established,  but 
if  the  collalir^il  drt.ulacion  is  free  [his  may  not  occur.  Throm- 
IvwU  tif  a  venous  Inink  i"*  uf  lew.  iuLpcirtuiice  ext:e*pl  where  it 
is  due  ro  ail  aciitc  infectious  process,  when  the  niinutc  septic 
foci  may  break  do^vn  and  produce  severe  inflammation  of  ihc 
surrounding  parts. 

Symptomatology'— The  symptoms,  in  gcnernl,  resemble 
thoftc  of  lamiiiit^nne  haemorrhai^e.  cxL-^pt  that  thi^'  ajx;  les* 
severe;  nausea  is  rare;  vertigo  may  be  scarcely  noticeable, 
and  the  hearing  power  bul  *ilighlly  impaired.  Thr  siniden 
develo]>ni«!nE  of  rintiinK  in  ihrsc  case«  it  probably  ihf  most 
constant  symptom.  It  is  probable  that  in  many  instances 
where  tinnitus  alone  is  complained  of,  the  hearing  power 
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betDg  normal,  acording  to  the  most  c^ircful  tests,  a  smftH 
artery  or  vein  within  the  bbyrinth  has  becocnc  occludetl. 
CAiif^iiLg  sufficient  structural  change  to  produce  this  symptom 
without  utherwuc*  i;ti|);iirtiij^  the  funclioti  oi  \hc  organ  lu  a 
noticL-ablc  ckIgijL  From  the  inlimatc  relation  botit'cen  the 
vcnoiis  current  witiim  the  turbinated  IjikIkh  and  i1i.it  uf  the 
cochlea,  wc  might  ^up]>o»c  that  ;i  Mipptimtive  inBammatioitt  of 
oac  ol  the  accessory  sinuses,  such  as  the  ethmoid,  antrunn,  or 
(ront^il  Mnu»,  Aould  be  parlicuLarly  prone  to  produce  this 
effect.  It  is  certainly  true  that  many  oJ  these  cosf^s  sulTcr 
jiom  subjective  noises,  while  the  history  shows  thai  the  onset 
was  surldeii.thai  the  nmsc  hM  remalnttl  undtanj^ed  fur  u  con* 
sidemble  number  of  yearg.  iir  hits  {lerhaps  Nlighily  diminished, 
while  any  Impairment  of  heariii]^  that  cxistctl  In  the  car)  v  stage 
o(  the  affection  has  tiisappcarcd.  Merc  the  inference,  that 
embolism  ot  one  of  the  minute  vessels  has  been  the  legion 
which  has  produced  the  symptom,  seems  tot^icaU 

Progrnosis.  -Extensive  desstrirction  ol  the  labyrinthine 
structures  Irequently  follows  a  severe  suppurative  inHam- 
Daatiort  within  the  tympanum.  When  confined  to  a  small 
urea  the  cuiidittun  usually  improve<(  ^s  agt^.  advam.'es,  and 
although  it  sometimes  disappears  spontaneously.  U  Es  often 
unuffected  by  trc^ilnient.  The  IcMon  dues  not  lend  to  pro- 
gress, and  cither  remains  (|uic!iccnC  or  slovrly  improves. 

Treatmcat — The  first  indication  is  to  remove  the  cause^ 
to  prevent  a  repetition  of  the  accident.  Measures  directed 
toward  the  labyrinth  itself  may  be  necessary  where  the  aflect- 
cd  area  is  eKtcnsivc-  The  reduction  of  labyrinthine  pressure 
by  rbe  internal  adminisf  ration  of  pilocarpine  nnd  subsequently 
of  iodidr  nf  poia»iiim  is  practically  the  most  serviceable  plan 
of  t]-caiin)(  cither  thnJmhiisi.s  or  i-nihcih'hm.  For  the  constant 
littnitU5.  the  use  of  dilute  hydrobromic  acid  in  full  daacs  will 
be  found  to  be  beneficial  not  only  in  relieving  the  symptom, 
but,  by  reducing  the  degree  ot  hypcrarsthcsia  ol  the  recep- 
tive centres,  will  often  exert  a  certain  curative  cfiect.  The 
drug  should  be  given  In  doses  of  half  a  drachm  every  fotir 
hours,  or  more  frequently  if  necessary.  It  should  be  well 
diluted  with  water,  to  avoid  irritation  oJ  the  stomach.  Strych- 
nine in  full  doses  is  als<f  of  value  tn  prcveniug  a  rapid  disor- 
ganirKitinn  of  the  nerve  liwue  supplied  bv  ihc  occluded  vessel 
both  by  its  spccihc  c0ect  upon  nerve  tissue  and  its  action  as 
a  cardiac  stimulant* 
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j^tiology.  —This  portion  nt  the  receptive  mechanism  may 
be  the  seat  of  changes  due  to  hereditary  or  ao^uired  specific 
diseasr.  In  the  hrrriHr;iry  c^ivfs  ihc  a«^sociaiion  of  intcrsii- 
Ital  kcraiifi"^  is  sti  fTcqurnl  as  lo  ^^oint.  tu  itic  dc-pc-nclcncc^  ol 
both  i;ond]tit3iih  upon  llit;  ?$fiinc  cau«e.  When  it  occurs  as  ibe 
result  oi  ncquircd  speciffc  disease,  it  is  usually  found  in  the 
tertiary  period,  although  very  rarely  it  is  met  with  in  the 
secondary  f-iaj^e. 

PAthology*— The  changrea  which  are  found  upoD  post- 
mortem examination  arc  of  a  chronic  inflammatory  chaneter- 
The  lining  membrane  of  the  semicircular  c<mals  and  cochlea 
iff  ihickenrd,  narrowing  the  lumen  of  the  channels,  and  In 
-some  instances  ihls  process  hus  gmieim  li>  thedevelopim^nE  of 
new  osseous  tissue,  causing  a  thickening  of  the  bony  walls  oi 
the  passages.  Changes  characteristic  of  specific  disease  arc 
present  in  the  bhiod  vessels;  they  consist  in  an  obliterating 
endarteritis,  narrowing  or  completcLy  occltidiag  the  vessel 
lumen»  From  this  the  pai-t^  are  supplied  with  an  insufficient 
qiiaiTiity  of  blood.  :ind  sulTer  from  impaired  nutrition,  which 
may  cause  necrosis  if  sufficienti}'  complete.  Where  the  nutrU 
tion  is  seriously  jrilerffrcd  with  the  parts  may  undergo  sof- 
tening, in  the  same  manner  as  occur,^  in  gummata  in  various 
parts  of  the  body.  When  there  is  a  hypertrophic  process 
within  the  vestibule  the  newly  foro)ed  bone  may  he  depos* 
iled  ablaut  the  oval  window,  producinj;  a  thickening  of  the 
fool  plate  of  the  stapes  or  a  synostoi^is  of  the  sta|>edio- vestibu- 
lar articulation. 

Symptomatology. —The  occurrence  of  sudden  and  pro- 
foimd  imp^iirmr^t  of  hraring.  with  the  development  nf  suli- 
jeciive  noises,  in  an  adult  apparently  in  perfect  health  and 
with  no  evidences  of  mJddlc-car  involvement.  shouJd  always 
eiicile  su9;>icion  of  an  underlying  specific  cause*  In  the  he- 
reditary cases  the  impairment  in  hearing  may  be  steadily 
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pmgr<;7«ive,  ami  a»ociJitc(l  with  ulceration  of  (he  cornea,  a^ 
before  mcrnoncd*  In  children  thU  coinbiitation  ot  symptum^ 
is  particularly  liable  to  occur,  and.  unless  checked  by  treat- 
ment.  pro^r<rsscs  rapidly,  so  that  the  hearing;  po^^er  becomes 
almost  completely  lo^t  in  a  ihorx  time.  Disiurbances  of  equi- 
Ubriuin  arc  not  commoiJ,  and  whrn  pr^riufnt  are  uiiually  slight. 
The  a!i«L)ciaiiuit  oi  iii)ddk-^<ar  nympioms  may  be  cunfustng, 
and  m^isk  Utr  ;t  lime  the  true  ciiuse  irf  ihr  allack. 

Diagnosis,— *riic  diagnosis  depends  upon  the  suddenness 
of  the  (JD-H-'i  [ind  the  prutuuiid  degree  ot  impairment  in  hear- 
ing, while  vomiting  and  severe  vertigo  are  absent, 

U  physical  examination  reveals  the  middle  ear  normal,  the 
diajfnosis  is  rcmicrcd  umch  more  simple:  when  occurii»;j  in 
the  »^econdary  Htnge,  an  ;i»sociated  tubal  or  tubo.tympan£c  fn- 
flamm;itinn  may  be  so  marked  as  In  lc-;id  the  nbserver  ttt  stip- 
puse  thjil  the  s^ [n[rC{jiTjs  xie  entJielv  diie  lo  llie  condition  <j( 
the  middle  ear,  anil  ihe  labyrmthmc  legion  may  be  ovcrlixjJccd 
entirely-  Functinrial  examination,  tiowcvcr,  ordinarily  pre- 
vent* this  crnjr.  The  low  notes  arc  iairly  well  heard  even  if 
the  middle  ear  is  involved,  the  lower  tone  Limit  not  being 
elevated  proportionately  to  the  dcprec  of  impairment  of  hear 
Ing.  The  upper  lone  limit  i$  verv  much  lowered,  and  »;harp 
sounds  are  poorly  perceived,  the  impairment  in  this  direction 
being  mute  marked  than  ihe  imiiaErrnL-nt  for  cnHiversjition. 
Biine  cotidnrliiin  i-i  gre^illy  reduced  or  entirely  :ibsent.  thus 
rendering  the  error  o[  altfibutln^  syiLi|ilom!t  to  an  affection 
ol  the  middle  car  almost  impossible.  Other  signs  of  specific 
disease  should  also  be  sought  for.  1  n  children,  an  examination 
of  the  teeth  often  reveals  characteristic  *'  Hutchinson  teeth." 
while  the  surface  of  ihe  body  may  present  evidences  of  a  pre- 
vious  spcciJic  eriipTion.  The  examination  of  the  sktn  is  of 
p^inicular  importance  in  adults  where  the  disease  is  acquired 
laUicr  than  licrrdir^ry,  Thf  iissririniuin  of  nlctnUion  of  the 
cnrncii  should  alsf>  be  regarded  wiih  suspicion. 

PrognosiSH— ^The  difFicnlty  in  cletermining  the  value  r»f  any 
form  oi  medication  in  these  cases  depends  upon  the  lact  that 
the  disease  may  remain  quiescent  for  a  long  period,  and  sitd- 
denly  be  excited  to  renewed  activity  by  some  intercurrent 
disease,  or  from  no  assignable  cause. 

We  therefore  can  not  always  say  whether  the  cessation  o( 
the  syraptnmi  occurs  spontaneously  or  is  the  result  of  treat- 
ment.    Medication  \s  of  value  in  recent  cases  withcnit  ques> 
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tion,  but  in  those  oi  hcrcditfirv  origin  many  bdicvc  that  ihc 
disease  c7it\  not  be  checked  by  tbentpe^tic  measurcsK  lu  Hpitc 
of  this,  no  cziG  should  be  considered  as  ho^jekss  witiioui  hav- 
ing been  (irsl  subjected  to  ii  tburough  course  ol  specific 
trcotmrnt- 

TrcaUncnt.— In  m>  cKivv  ul  labyrinthiite  cases  is  ireAtnient 
ri«R-  grdiilying  than  Hi  those  drjicnding  upon  acquired  spe- 
cihc  disease-  Cases  due  lf»  a  hereditary  taint  respond  lc&» 
promptly  to  Ereiitmentn  and  many  go  si>  lur  as  to  fiasert  rhcit 
improvement  never  (ollows  the  exhibition  of  drugs.  In  this 
latter  class  of  cases  my  experience  i&  so  limited  that  I  do  not 
feel  warranted  in  ^ivin^  a  personal  opinion  on  the  subject- 
In  the  acqviired  cases,  however,  even  after  »  considerable 
timc!  has  ela]>scd  since  the  aural  sympiums  weit-  hrsr  noticed, 
internal  medicjUu:!  has  been  fitllciwed  by  gratifying  resnllt. 
The  internal  ndministratlon  of  pilocarpine*  beginniEig  with 
doses  of  one  sixth  of  a  ^rain  and  increasing  the  doac  until  ihc 
physiological  effect  of  the  drug  is  ubtainect.  as  fully  described 
in  a  previous  chapter,  h  almost  invariably  followed  by  im- 
provement, both  as  regards  ihc  subjective  noises  and  the 
hearing,  liv  action  is  much  more  marked  if,  in  connection 
with  ii,  wc  exhibit  the  iodide  of  potassium  in  full  doses,  begin- 
ning with  ten  grains  three  tlmea  daily,  and  increasing  it  to 
two  or  fonr  drachms  diiiiy-  In  addition — or  at  inlrrvaU, 
during  which  the  iodide  is  discontinued— small  doses  ol  the 
bichloride  of  mercury  (one  ihirty-sccond  to  one  sixteenth  of 
n  grain  three  times  daily)  have  been  found  ol  value.  If,  coin- 
cident with  the  li^hvrinthLne  affection,  the  tvmpanum  is  al£o 
involved,  thit  should  be  treated  as  a  simple  middle-ear  inflam- 
mation,  according  to  the  rules  already  laid  down,  the  local 
measures  employed  In  no  way  interfering  with  ihr  lesion 
wirhin  ihr  Uihyrinlh.  The  ixsv  of  ineicnrial  oinlmrnt  about 
the  car  is  probably  of  but  little  value,  belter  result*  ixing 
obtained  by  giving  a  mercurial  by  the  nioulh,  In  recent 
cases,  whcrr  ii  is  dcsiniblc  to  obtain  the  constitutional  effect 
of  mercury  as  soon  as  possible,  the  pTocest  id  general  inunc- 
tion, or  of  bathit  of  mercurial  vapor,  may  be  used,  as  in  the 
treatment  of  any  manifestation  uf  a  recent  specific  infection, 
Locally,  however,  the  use  of  mrrxurial  tnntmrnt  \s  ill  no 
value-  In  the  heredilarv  cases  the  treatment  should  be  di- 
rected In  an  improvemrnt  of  the  general  health,  as  well  as 
toward  ihe  specific  tainL     In  addition  to  ihc  iodide  of  pctas* 
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^um.  cod4ivcr  oiX  h^pi>pliosphil»,  irorv,  ctc^  should  be  invcn, 
and  the  diet  oi  the  patieni  should  be  ^  libeml  as  poi-aiblc. 
The  Eurroundinf^s  ol  the  patient  should  rectirc  .ittcntion,  and 
every  eliort  «houid  be  made  to  keep  him  in  a  condition  which 
will  render  him  te^  «u&c:eptible  to  the  acifon  of  the  heredi- 
tary laini. 

Strychnine  I«  of  value  Jn  some  cases,  but  must  be  given  In 
full  <I;j»c>.  For  .in  adult  nut  le>«  than  a  fifteenth  of  a  grain 
should  be  given  three  limes  daily,  The  initial  dose  must,  of 
course,  be  small,  but  the  quantity  should  be  rapidly  increased. 
The  appearance  o(  unpleasant  uymptoms  will  be  an  indication 
for  reducing  The  dose.  As  already  stated,  the  results  tt  lU  be 
to  an  extent  uncertain. 


CHAPTER   XXXVIII. 

INFL-^MMATION  OF  THE  LABYRINTH  SECONDARY  TO  CtfKOKiC 
SUirURATlVK  AND  NONSUPPURATIVE  IKFLAMMATIOX  OF 
TtlE  TYMPASCM, 


Pat hology,— Where  the  tympanic  slrucUircs  have  been 
subjected  lor  a  long  Uioe  Lt>  an  abnormal  Hcgrce  of  pressure 
irom  au  adi^csivc  process  within  the  tympanum^  certain 
changes  take  place  within  the  bony  capsule^  both  a^  the 
direct  result  of  mechanical  pressure  and  also  from  the  ab- 
lation of  function  which  this  increased  pressure  causes* 
Owing  to  the  augmentaiion  in  the  tenaton  wjihin  the  laby- 
rinth, the  delicate  terminal  lilamenU  of  the  auditory  nerve  in 
the  lower  part  ot  the  cochlea  and  in  the  vestibule  may  be 
completely  destroyed.  On  the  other  hand,  the  increased 
tension  may  prevent  the  conduction  oi  aiJrial  vibrations  to 
these  nen,'c-cnd  organs,  and,  on  account  of  the  disease  ia  the 
middle  ear»  they  may  underg:o  atrophy  irom  disuse,  so  that 
a  the  pressure  is  removed  and  the  normal  tension  withia  the 
labyrinth  is  restored,  they  will  be  no  longer  able  to  perform 
their  function.  The  inflammatory  process  within  the  tym- 
p^ric  cavity  mav  be  prrjpagated  to  the  adjacent  labyrinthine 
parts  by  conrl^lty  of  structure.  This  is  especially  true  in 
those  case.*i  of  otlii.t  media  ari.siii|^  from  The  deposit  of  new 
connective  tissue  in  the  niche  oE  the  ova)  or  round  window. 
By  extension,  the  parts  beyond  the  foot  plate  oi  the  stapes 
tinderg:o  similar  chani^es;  the  vestibular  walls  become  thicle- 
etied,  the  process  at  first  resulting;  in  ihiclccninj;  of  the  peri- 
osteum, and  subsequently  in  the  deposit  of  new  osseotjs 
tissue,  thus  encrwiching  uptin  the  lumen  of  the  vestibule. 
Similar  changes  3bou1  the  round  window  rr.Mih  in  an  en. 
cmachiiieni  upon  the  lumen  of  the  first  turn  of  the  cochlea. 
This  proccw  ift  quite  characteristic  of  proliferous  otitis  media- 
It  is  also,  as  I'oliticr  has  recently  shown,  quite  commonly 
found  in  advanced  life,  and  constitutes  the  prominent  lesion 
in  the  presbycusis. 
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The  changes  which  tnkc  place  within   the  labyrinth  inn 
chronic  purulent  otitic  media  are  usu^^lly  less  marked  than  in  I 
the  Donsuppuraiivc  form  cjf  the  affection.     Thofc  met  with  iri'j 
residuary  cases,  where  ihc  purulent  inflammation  has  run  it* 
OMinie,  :irr.  due  to  prcssicrr  or  disuse",  or  to  hulh  ctuuiMiKrd. 
While  there  is  active  suppuration,  an  actual  infection  of  ihc» 
Ubyrintluikc  structures  may  take  place  through  the  fenestra 
ovalisur  the  Iciurslni  rotunda,  lending  tea  purulent  intlamma- 
tior  ol  the  labyrinth.    This  may  be  transmitted*  either  through 
the  blood  vessels  or  thiouj^h  the  aquxductus  vestibuli   or 
nqu^ductus  cochleae,  to  the  meninges,  and  cause  a  lppiomenin-| 
gitis-     In  the  labyrinth  such  a  purutc^nt  inllammation  rcf^tilis 
in  a  disintegiTilion  of  the  ^trucitircs  Involved.     This  would 
mean  complete  drstructiun  of  the  labyrinth  if  the  entire  rcS' 
gion  were  nffcctcd,     Fortunately,  however  such  an  tnHamma^ 
lion  is  frequently  confined  to  the  immediate  neighborhood  of 
the  external  labyrinthine  waJl,  ami  its  destruclive  eflecls  ar© 
limited  to  the  vcslibuUr  structures  and  to  those  clcmenia 
lying  in  the  first   turn  of   the  cochlea.     Menirigiits  scldona  ^J 
occurs  by  infection  through  thr  lymph  channels  of  the  inier*^H 
nal  ear,  and  this  (if  itseU  argues  strongly  agnin^t  any  free 
anastumosih  between  llit  vesicU  of  the  iiiiddlf  ear  and  lhc«c 
of  the  labyrinth  immediately  adjoining.     Suppuration  within       . 
the  tympanic  cavity  may  produce  changes  due  to  prcMura  ^M 
alone,  infection  not  taking  place.     In  such  an  event  the  ports  ^^ 
may  be  restored  to  their  normal  condition  by  treatment  of  the 
tympanic  afTecitoni  and  will  then  resume  Iheir  proper  function- 
In  addition  to  these  structural  ch^n^es,  recognizable  under 
the  microscope  in  pathoioj;; ical  sj>ecimens  we  muM  remember 
thai  in  nany  cases,  probably,  in  which  the  middle  car  is  the- 
seal  of  a  chronic  infiammatory  process,  the  labyrinthine  fitrtiC' 
turcs  in  the  immediate  vicinity  of   the  tympanum   become 
congested,  and  remnir  in  this  condition  for  a  considerable 
period,  without  actual  tissue  metamorphosis.    The  vascular 
disturbances   consist  either  of   increase  in  the  arterial  sup- 
ply, or  a  diminution  of  the  venous  outflow,  augmenting  tlie 
labyrinthine  tctision  and  giving  rise  to  symptoms,  although 
microscopic  specimens  wotild  reveal  no  slructora)  ch.ingr^i. 
We  arc  warranted,   however,  in   the  supposition  that  thcs©' 
conditions  are  present  from  the  history  of  certain  cases. 

Symptomatology. — The  exact  line  of  demarcation  between 
symptoms  dependent  upon  middle-ear  or  labyrinthine  changes 


SYMPTOMATOLOGY— TINNITUS. 


619 


cBn  ftnt  her  drawn.  Alt  symptnms  of  hnpflJrment  or  p<Tver- 
Kioii  ijf  function  nniivlp  ^l^ictLy  9|rrakiTig,  b9  fclcgatcti  ti>  the 
perceptive  tract,  and  it  is  difficult  lo  say  when  they  arc  pro- 
duced by  mechanical  irrilalion  almply,  from  aUcrationi  in  the 
tension  oi  the  con<luctin^  apparatus,  und  when  ccrt;iin  changes 
have  actually  taken  place  in  the  labyrinth  Jt6clf.  The  most 
constant  symptom  is  undoubtedly  the  presence  of  subjective 
noises.  In  the  early  stages  uf  a  nanKU]>purulive  oEilis  m<-dU 
the  persUlrncc  of  tinnitus  should  be  looked  upon  as  an  indi>' 
cattdiL  that  ihc  labyrinth  1^  at  Ic^&I  co]]||rcslcd»  and,  unless 
prompt  measures  are  taken  for  the  relict  of  the  condition, 
must  soon  become  the  seat  ol  organic  changes.  The  sub* 
jcclivc  noises  vary  in  character  and  in  intensity-  At  first  they 
are  intermittent,  occurring  chietly  when  the  recumbent  posi' 
tion  is  assitmcd,  as  this  posture  Invors  a  deternninution  of 
blood  to  the  head.  In  neurotic  individu^Lls  any  severe  nerv- 
ous strain,  or  even  phyMtjal  exrrlion,  will  serve  hi  in(  rra^c 
them.  The  siinic  is  true  of  impairment  of  the  general  hcnhh. 
or  asthenia  following  a  severe  illntsa. 

When  these  noises  are  intermittent,  and  due  chiefly  to 
congestion,  they  arc  frequently  synchronous  with  cardiac 
pulsations;  t>ut  ^f-  the  disease  advances  this  pulsating  tin- 
nitus diminishes,  and  is  replaced  by  ;i  constant  high-fntched 
musical  sound  as  the  lower  portion  of  the  receptive  tract 
berfime*  Involved.  The*e  paiieius  also  complain  dial.  In  ad- 
dition to  this  high-pitched  musical  nute,  iht-y  lir^ar  at  irregu- 
lar intervals  loud,  low-pitched  sounds,  variously  desciibed 
as  rtimbUng,  roaring,  thumping,  or  booming  noises.  We 
may  surmise  that  these  arc  produced  by  changes  within  the 
crbtA  and  acuslicfc.  In  those  coses  where  the  tympanic 
process  is  confined  chiefly  to  the  retrion  of  the  oval  or 
round  windows  the  tnterfercnc<;  with  st^und  tranemission 
may  be  so  sUght  as  to  occasion  very  little  impairment  in  the 
he:iring»  and  the  siibjeclivtf  ni^Sie*  may  constitute  the  ^ole 
symptom  of  which  th^  pallrnt  complains,  the  labyrinthine 
structures  being  involved  at  a  very  early  period.  As  the 
process  advances*  the  subjective  noises  change  their  char,tc- 
tcr,  becoming  of  lower  pitch,  and  finally  they  may  disappear 
entirely,  owing  lo  a  complete  destruction  of  the  nerve  fila- 
ments. This  same  general  train  of  symptoms  is  occasionally 
met  with  in  cases  of  chronic  suppurative  inflammatinn  where 
ibe  process  is  still  active, or  in  residuary  cases,  but  is  always 
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present  to  a  much  less  dea:rce  Ihin  in  ihc  iiisiances  of  hyper- 
plastic otitis  media.  The  reason  for  this  is  probably  twofold, 
the  first  being  that  the  process  within  the  tympanum  hu 
been  lollowcd  by  destruction  uf  portions  of  ^^^:  ciinductiiig 
mcch^inism,  and  increased  labyrinthine  tension  maybe  pro 
cnt  to  only  a  very  slight  degree.  As  a  second  rcasoD.  wc 
should  remember  that  the  inflammatory  process  within  the 
labynnth  itself  is  nut  ol  S'Uch  ^  character  as  to  le^d  10  tbe 
deposit  of  new  tissue,  but  to  an  increase  in  the  amount  of 
perilymph.  This  increase  lakes  place  slowly,  and  is  com- 
pensated for  bv  the  passage  of  the  fluid  outw^ird  inti)  ihc 
cndocrani^i]  lymptialic  spaces. 

In  addition  to  the  tiiimtiis.  disturbance  of  the  equilibrium 
is  frequently  complained  of.  This  points  to  the  invasion  ot 
that  portion  ot  the  labyrinth  in  immediate  relation  with  the 
scmicircjlar  canals,  as  well  as  involvement  of  the  canals 
themselves.  The  vertigo  may  be  constant  or  iniermitteni,  oc- 
curring only  upon  some  sudden  change  in  the  position  either 
of  the  entire  body  or  of  the  head,  or  it  may  be  due  to  visceral 
disturbances.  Sudden  changes  in  inltalympanic  pressure  do 
not  under  normal  conditions  cause  vertigo;  but  when  the  ap< 
paratus  which  presides  over  the  stalJc  condition  of  the  body 
is  in  unstable  equilibrium,  cvenaslighi  di^ttirbance  may  cause 
giddiness.  A  sudden  clusure  of  the  Eustachian  tube^thc  re- 
sult of  an  acute  rhinitis  or  naso-pharyngiiis— or  a  powerful 
effort  at  blowing  the  nose,  or  a  severe  ftt  of  coughing,  may 
so  alter  the  pressure  as  to  bring  on  an  attack  of  di»'iness. 
Any  process  which  suddenly  increases  the  blood  prcsAurr 
within  the  labyrinth  is  capable  of  bringing  on  vertigo.  Here 
we  may  mention  violent  exercise,  suddenly  lowering  the 
head  in  stooping,  intense  mental  excitement,  as  either  rage  or 
grief,  etc. 

The  vertigo  seldom  persists,  but  disappears  in  late  stages 
of  the  disease-  The  impairment  of  hearing  varies  greatly  in 
degree^  and  (he  subjective  symptoms  may  cause  the  patient 
to  seek  relief  before  he  has  noticed  anv  change  in  the  power 
of  audition.  The  reason  of  this  is  that  the  perception  of 
the  highest  notes  of  the  musical  scale  is  of  little  use  in  the 
ordinary  vocations  of  life,  and  conversation  may  be  perceived 
without  difficulty,  although  the  upper  lone  limit  is  consid- 
erably  lowered^ 

The  clinical  history  detailed  above  presupposes  the  in- 
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volvcmcnt  oi  but  one  can  Sooner  or  later  the  organ  ol  the 
opposite  side  becomes  involved,  and  then  Ihe  impatrinent  in 
function  becomes  decidedly  noticeable  and  increases  with 
great  rapidity.  The  balance  o(  evidence  at  present  seems  to 
favor  the  view  that  the  involvement  of  the  ear  of  the  oppo- 
site side  is  due  to  an  extension  of  the  process  Jrom  the  one 
fir&t  attacked,  rather  than  that  it  is  dependral  upon  an  inflam* 
matory  process  similar  in  character  but  of  primary  origin. 
This  extension  can  readily  be  understood  U  wc  remember 
the  crossing  ol  the  fibres  of  the  cighih  nerve  in  the  medulla^ 
through  which  the  cortical  auditory  region  receives  fibres 
from  the  labyrinth  of  either  side,  but  chiefly  from  the  oppo- 
site labyrimh-  An  involvement  of  this  principal  terminal  ap- 
paratus would  cause  dcgcneraiive  changes  to  take  place  in 
tlic  centre  JtscU.  These,  in  turn,  would  mcntc  ccilain  dis- 
turbances in  that  portion  of  the  cortex  deriving  its  supply 
from  the  nerve  of  the  side  corresponding  to  the  cortical  area, 
thus  ablating  the  function  ot  this  portion  oj  the  cochlea  of 
this  side.  Clinical  observation  shows  that  in  a  Lar^re  propor- 
tion of  cases  ot  hypcrpliistic  otiiis  media,  with  comptic;iiirg 
labyrinthine  involvcmcnl,  the  labyrinthine  changes  in  the  ear 
hmt  ;iiTectcrd  are  more  exlfUfcive  lium  tliose  in  the  organ  first 
involved.  01  twenty-six  of  my  own  cases,  sixteen  exhibited 
this  condition.*  The  tympanum  also  becomes  involved  sec- 
ondarily, but  to  a  much  less  extent  than  ihc  labyrinth,  and 
the  impairment  of  function  seems  to  be  due  chicHy  to  the 
labyrinthine  changes^  These  alterations  occur  so  rapidly 
that  the  patient  not  infrec|uenlly  i>resents  with  the  hiMory 
that  the  ear  first  involved  is  at  present  of  the  most  use  lo 
him.  It  U  of  great  imiKiriance  !o  obtain  a  correct  history 
of  the  rase,  and  we  ithonld  learn  definitely,  if  pojLsthlc,  in 
wliich  car  the  impairment  of  hearing  began,  and  at  what 
period.  Unless  great  care  is  taken  to  obtain  these  data  a 
grave  error  may  be  made. 

AUer  the  terminal  filaments  of  the  auditory  nerve  have 
been  the  seat  of  changes  for  a  confiiderable  period,  the  sub- 
jective noises,  which  were  at  first  distressing,  become  Ie*s 
severe,  owing  lo  the  complete  nblaiion  of  function  of  this  poN 
tion  of  the  coE^hlea.  The  spout^neouN  ce-isatiiiu  of  tinnitus  In 
one  car  furnishes  a  clew  to  the  informalion  desired,  and  it  is 


632 


INFLAMMATION   OF  THE   LABYRINTH, 


usually  Etic  cnsc  that  the  organ  tirst  involved  causes  less  dis- 
irc«  from  this  cflusc  than  docs  its  Idlow.  Where  ihc  tym- 
panic proctf^  is  marked  ii^  the  car  h^t  iftv*olved,  the  !tvTTip> 
tomg  differ  in  thnt  the  Impatrrncnt  of  hearing  i$  usually  about 
equal  upon  the  iwo  ^df-s,  f>r  audicion  h  perhaps  slightly  bel- 
ter iipoM  the  side  bit  involved* 

Diagnosis, — A,  P/tj\uiaf  £xamia{t/tffn.—\ji>nn  in?^pecHng  the 
car  wc  have  presented  a  picture  of  chronic  catarrhal  inFiam- 
mation,  or  the  various  changes  resulting  from  a  suppurative 
process-  In  the  nonsuppurative  variety  the  part*  may  vary 
but  little  from  the  normal  standard,  as  far  as  appearances  are 
concerned,  the  reason  behijf  that  the  paiholofjfical  chan^<*s 
take  place  mostly  at  the  oval  ami  round  windows.  The  more 
e:tiernnl  parts  iif  the  condurting  mechanism  may  be  but  little 
affectcfd^  The  cidor.  (lciisil.y,  lu%lrc.  iind  position  of  the  dnim 
mcnibratic  may  be  within  normal  limits,  provided  the  changes 
have  been  hyperplastic  from  the  start.  In  those  cases  sec- 
ondary to  a  hypcrirophic  process  the  jio^ttionof  the  drucD 
tncmbranc  le  usually  abnormal ;  it  is  commonly  retracted  to  a 
(freater  or  less  degree,  flnd  presents  variations  in  density  in 
different  areas,  while  the  breadth  of  the  malleus  handle  is 
either  greater  or  htvsrhan  iindt-r  ntjrmaL  conditions,  from  a 
rotation  of  this  ossicle  u[ion  its  long  axis.  Thiii  has  been 
fully  described  in  a  prcvinus  chapter. 

Where  the  internal  car  is  involved  as  the  sequel  to  a  sup* 
purativc  in  Ham  mat  ion  which  has  run  its  course,  the  appear* 
anccs  /arv  according  to  the  amount  ol  destruction  which  has 
taken  place-  The  postcro-superior  quadrant  is  the  region  to 
be  particularly  inspected  as  throwing  li^hi  upon  the  pmhabk 
cause  of  tht*  involvement  of  the  perceptive  poriioD  of  il»d 
auditory  svstem.  Wr  miv  find  the  stapes  forced  deeply  into 
I  he  oval  niche  and  fixed  l>v  adhesions,  which  hind  iht*  crura 
Rrmly  to  the  borders  of  the  pelvis  ovalis,  or  a  tense  postcrCor 
fold  may  cause  n  similar  conditionn  The  niche  of  Ihc  round 
window  is  quite  frequently  in  view,  and  should  always  be 
examined  for  ndhesions,  as  these  may  play  an  important  part 
in  the  production  of  the  symptoms.  Where  the  stapes  has 
become  separated  from  tlie  incus,  during  the  course  of  a  sup- 
purative inflamm;iri(in,  ihs^  condition  of  the  other  osslcula  may 
be  practically  disregarded,  since  the  structures  within  the  pel- 
vis ovalis  and  niche  of  the  nniiid  windmv  ah.iiLr  affect  the  con*i 
ditjon  of  the  labyrinth.     In  the  nonsuppurative  cases  it 
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imporl:int  to  fleteimlnc  whr'lhcr  the  niJddli-^ear  nffccHon  baa 
bcctjmc  quiescent,  or  whether  xl  is  still  active  and  priigrcTis- 
iirc  To  decide  this  dcAnitely  15  oEtcn  impossible  ;  although 
hypcrfcmia  at  the  i«ncr  cxtrcniiiv  of  the  bony  meatus-  close 
to  the  lymj^nie  rmg,  may  usually  be  looked  upon  as  an  evi- 
dence that  the  tympanic  affection  ie  siill  active,  while,  if  the 
parts  are  pale,  the  process  is  probably  qtiicsccnt,  and  the  laby- 
riiiThine  changes  art?  not  li:il)le  to  be  augmented  by  the  fur* 
ihcr  progress  of  the  middle-ear  Irsinn, 

B.  Funitwnal  flxaminatiofi. — The  heanijg  js  impaired  hoili 
ior  sharp  sounds  ^nd  (or  whispered  or  spoken  words.  It 
maybe  roughly  stated  that  where  the  labyrinthine  involve- 
ment is  extensive,  sharp  noises  are  relatively  more  poorly 
heard  than  speech,  the  converse  being  true  when  a  tympanic 
affection  predominatcs- 

The  lower  tone  limit  fs  elevated,  the  upper  tone  Ifmfl  re- 
dui^ed,  the  degree  varying  wiih  I  he  extent  [.if  the  labyrinthine 
lesion:  bone  conduction  is  decidedly  diminished  or  maybe 
entirely  absefil.  Rinnc's  experiment  wiH  be  ncgalive  Un  the 
lower  notes  ol  the  scale,  becoming  pOMtivc  os  the  test  is  made 
with  the  higher  forks-  It  is  now  important  to  determine  in 
tny  given  cfise  how  much  of  the  impairment  depends  upon 
the  condition  within  the  tympanum  and  how  much  upon  the 
secondary  labyrinthine  changes.  If  we  compare  the  dejfree 
of  defective  audition  for  whispered  or  *.jH>ken  wor<is  with  the 
point  in  the  musical  scale  .^t  which  Rinnr's  experiment  be- 
ccmie^  po-fciltve.  wt'  have  an  estimate  of  ibc  relallvc  amount 
of  middle-car  and  labyrinthine  involvement.  Where  this 
point  lies  high  in  the  musical  scale  in  cases  where  Ihc  Junc- 
tion is  impaired  to  a  marked  dct^rec,  we  are  warranted  in 
the  conclusion  that  the  chief  trouble  lie};  within  the  lympa* 
oum,  Cotlfirmatory  of  this  we  find  the  upper  tone  limit  but 
fillghtly  lowered,  and  bone  conduction  either  normal  or  but 
iitrle  impaired.  Naturally  the  agr  of  the  patient  must  be 
taken  into  account  in  di^wing  these  deductions^  If,  on  the 
other  hand,  we  have  to  dc^il  with  *%  patient  who  hcai^  the 
whisper  only  when  the  words  are  repeated  close  to  the  ear. 
and  Kinnc'seKpcrimcnl  become*"  poailivcin  the  lower  portion 
of  the  scale,  the  tympanum  is  not  the  part  most  involved.  In 
such  an  inetnncc  wc  should  (xpect  to  find  a  marked  loweriii|f 
of  the  upper  tone  limit,  and  poor  bone  conductioa  In  de- 
ciding thift  question,  it  i%  well  to  make  several  examinailons, 
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since  any  sudden  disturbance  within  the  tympanum  causing  a 
temporary  increase  in  labyrinthine  t^rcssurc  might  mislead  us. 
The  results  obtained  from  functional  examin.ition  conducted 
in  this  manner,  laken  in  connection  with  the  history  of  the 
case,  the  age  of  the  patient,  etc.,  will  seldom  fail  lo  render 
ihf  diagnosis  clear.  Certain  syniploms  of  which  the  |>atic<it 
complains,  such  as  the  cessation  of  subjeciix'c  noises,  the 
presence  or  absence  of  paracusis  WiUtsii.  evidences  of  audi* 
tory  fatif^ue.  and  marked  variations  in  the  heriring  power 
dependent  upon  meteorological  changes,  arc  also  of  value. 
With  reference  to  this  last  symptom,  1  feel  certain  that  vari- 
ations following  changes  in  the  weather  are  quite  as  charac- 
teristic of  an  afiection  of  the  cochlea  as  of  one  of  the  middle 
ear.  This  point  h;is  been  sufficiently  considered  in  a  pi^evi- 
ous  section. 

The  reaction  of  the  auditory  nerve  to  electrical  stimuli  is 
of  diognoslic  value.  If  n  hypcrrcsthctic  condition  is  present, 
this  denotes  activity  or  progression  of  the  disease,  but  docs 
not  locate  it  definitely,  since  this  hypera:sthcsia  may  depend 
upon  the  excitation  of  the  terminal  filaments  by  a  progressive 
tympanic  inflammation,  or  it  may  be  the  result  of  an  active 
process  within  the  labyrinth.  The  inspection  of  the  parts 
will  usually  enable  the  surgeon  to  decide  whether  the  tym* 
panic  inllammation  is  active  or  quiescent,  and  in  this  war  to 
determine  the  cause  of  the  hypcr^eslhesia. 

It  should  be  the  rule  to  investigate  both  cars  with  equal 
care,  otherwise  incipient  involvement  may  be  overlooked. 
Galv^anic  hyperesthesia  upon  one  side  may  depend  upon  in- 
ftammation  of  the  opposite  tympanum. 

Prognosis, — Any  implication  of  the  peripheral  lilamentt 
of  the  audUory  nerve,  secondary  to  changest  within  the  mid* 
die  ear,  conslitufcs  in  every  case  a  grave  cnndicion.  The  uiti- 
mate  result  must  be  considered  bt>th  with  reference  to  tbo 
further  progress  of  the  disease  and  to  correcting  the  effects 
already  produced.  In  the  c;isc5  following  a  destructive  in* 
flammation  within  the  tympanum,  a  steady  advance  of  the 
symptoms  is  seldom  looked  for.  We  occafuonally  meet  with 
instances  in  which  a  preceding  suppurative  otitis  media  af- 
fecting one  side  only,  produces  late  in  life  certain  disturbances 
in  the  organ  upon  the  oppos.lie  side.  When  this  octrur*  the 
prognosis  as  regards  the  healthy  e;ir  is  ol  chief  moment,  ihc 
other  organ  having  been  practically  useless  for  a  longtime 
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If  unchecked  by  proper  meat^nrc^  a  steady  advaacfl  OHiM  1« 
expected.  In  nonsuppurative  cases  the  iiivolrccneDt  nf  one 
ear  b  Collowod  sooner  or  later  by  a  corresponding  process 
upon  the  opposite  side.  In  unilateral  cases,  if  wc  can  do 
nothing  to  improve  the  condition  of  the  uSected  organ,  the 
early  adoption  of  measures  directed  to  the  removal  of  its  effect 
upon  the  opposite  ear  may  stop  the  progress  completely.  In 
bilateral  cases  we  may  usually  ;i&«Diiie  that  where  the  tym- 
panic discASC  predominates  tipon  the  side  f  rst  involved,  its 
proper  treatment  will  not  only  improve  the  [liiicIiou  of  bolh 
organs,  but  will  stop  the  prtigrcss  oi  the  discisc  completely. 
With  regard  to  the  progress  of  the  labyrinthine  lesion  in  the 
organ  first  affected,  this,  almost  without  exception,  advances, 
unless  checked  artificially^  until  the  Itinctton  ol  the  ear  is  cn> 
lirely  ablated.  The  probable  result  of  treatment  will  depend 
upon  the  extent  to  which  the  process  has  advanced  before  the 
case  comes  under  obKcrvulion,  Where  we  jurlgc  lh;ii  a  ccim* 
parMively  small  portion  of  the  cochlea  is  involved,  we  may 
hope  to  restore  the  function  to  a  great  degree.  If  cxlenHivc 
changes  have  taken  place,  complete  retrogression  must  not 
be  hoped  ion  But  a  considerable  amelioration  ol  the  symp- 
toms may  occur  even  in  cases  of  long  standing.  In  general, 
those  cases  dependent  upon  suppurative  disease  are  much 
more  favorable  than  those  where  conncciivctissuc  hyperplasia 
has  iJccurred  primarily. 

Treatment- — First  of  all  we  mur^t  remove  anv  ctindirion 
vdthia  the  (ym[ianum  which  might  cause  labyrinthine 
changes.  In  oihcr  words,  treatment  directed  to  the  middle 
car  is  not  contraindtcatcd  in  instances  of  mixed  disease,  ex- 
cept in  cases  where  the  Labyrinthine  condition  i«  the  most 
prominent  feature  and  has  existed  for  50  long  a  time  as  to 
render  its  relief  impossible  even  if  the  tympanic  lesion  could 
be  overcome.  Adhesions  must  br  absorbed  or  divided  ac- 
cording to  their  density.  In  sijppuralive  cases  surgical 
measures  arc  practicidly  the  only  unes  at  our  disposal,  and 
the  stapes  and  the  membrane  about  the  round  window  must 
be  relieved  of  any  increased  tension-  Tcnac  bands  must  be 
divided  according  to  the  principles  ot  aseptic  surgery,  and 
this  process  continued  until  the  niche  of  the  oval  and  round 
window  is  perfectly  free.  In  the  nonsuppurative  cases  sur- 
gical measures  m;w  be  called  Intn  requisition,  alihougli  here 
with  lesfi  promise  of  success  th:in  in  the  preceding  instances. 
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This  subject  has  hetrn  Thoroughly  dtrak  with  uiitlcr  Middle 
Ear  Ojicrations,  ami  need  nut  br^  rcpciUctU  The  proccdurc% 
arc  tn  be  Instituted  boih  for  the  or^an  first  af!cctcd  and  for 
its  fcllo\r  of  the  LjppOMtc  ftide.  Concerning  the  adminUtri- 
tion  of  drugs,  pilocarpine  5cems  to  be  the  remedy  best 
ad:kpt€d  to  these  cases.  It  is  Co  be  adminiatered  preferably 
by  the  mouth,  bei^inntiig  with  do^efL  <>i  one  eighth  to  one 
sixth  of  a  grain  twice  or  three  times  daily,  the  amount  to  be 
increased  according  to  the  toleration  oE  the  paiicni.  H  beoe- 
fil  is  Lt)  be  fjblJiined,  the  consliliili(j[i;il  t^fTecIs  of  the  drti^  mimt 
be  produced,  and  i\^  admiiiLstralion  continued  for  a  [jeiiod  of 
two  months,  and  in  many  cases  longer.  No  improvement 
should  be  expected  under  two  weeks  or  a  month,  and  it  is 
frequently  delayed  beyond  this  time. 

Where  one  ear  has  been  considered  useless  by  the  patient 
for  many  years^a  condition  of  torpidity  of  the  auditory  nerve 
and  corresponding  centres  manifests  itself.  This  is  best  com- 
bated by  the  administration  of  strychnine  in  full  doses,  begin- 
ning with  one  fortieth  of  a  grain  three  time*^  daily,  increasing 
to  one  twentielli  or  ajic.  fifteenth  if  the  t\:u^  is  well  btniic. 
This  drug  may  be  advantageously  administered  in  connection 
with  pilocarpine. 

Where  there  is  a  history  of  either  hereditary  or  acquired 
specihc  disease  the  iodides  in  full  doses  frequently  produce 
remarkable  results.  Much  has  been  written  of  late  upon 
the  treatment  ol  these  casci  by  *rtnorou*  vibrations  by  means 
of  the  phonograph  or  some  simihir  instruinent.  This  form  of 
treatnit^nl  is  l>v  no  means  new.  the  idea  being  mt^nlicned  by 
Toynbce,*  who  reports  a  case  of  great  improvement  follow* 
ini^  the  use  ot  the  conversation  tube  for  a  considerable  period 
of  time.  In  this  instance  the  human  voice  was  the  agent  em- 
ployed. Later,  tuning  forks  were  used  for  the  same  purpose, 
the  fork  being  maintained  in  vibration  before  the  patient's  ear 
for  a  certain  length  of  lime,  and  effecting  both  massage  of 
the  rigid  ossicular  articulation!^  and  stimulation  of  the  audi- 
tory nerve  itself.  The  employment  of  the  phonograph,  vibnv 
phone,  vibrometer  and  similar  (hrvicc*  for  cITcclhig  ihtf  same 
result,  i&  merely  an  application  of  this  principle,  the  apparatus 
used  being  of  little  importance. 

There  is  evidence  to  show  that  bv  following  this  plan  sub- 
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jrrtivc  noises  arc  rcrfuccd  in  intensity  nnd  the  hearing  in  cfr< 
tain  cases  improved^  For  a  c^Jiisidcrablc  period  oi  time  I  have 
advised  the  use  ot  some  simple  form  of  conversation  tube,  the 
patient  being  read  to  by  an  attendant  lor  perhaps  ten  or  hl- 
tccn  minutes  twice  daily,  in  a  tone  ot  voice  that  can  be  easilv 
perceived.  Any  words  which  are  not  clearly  heard  should 
be  repe:tted  distinctly  at  least  ten  limes.  In  this  w.iy  the 
torpidity  of  the  receptive  centre  is  overtomL-  and  the  patient 
learns  to  interpret  correctly  ihc  word«  which  he  hear^  al- 
though ihcy  may  not  be  perfectly  heard.  The  process  is 
exactly  similar  to  that  ol  a  child  learning:  «>  talk,  or  of  an 
adult  learning  a  foreign  language,  the  ftensonum  being 
really  educated  so  as  to  correctly  interpret  the  perverted 
auditory  fiiimuli. 

The  relief  of  subjective  noises  seldom  forms  a  prominent 
indication  for  trpatmmt  in  rases  of  advanced  labyrinthine 
disease.  Where  these  are  iHstrcshing,  however,  a  jx-riod  of 
temporary  relicr  may  usually  be  ohraincd  by  the  aihnint»tra- 
tion  of  large  doses  of  hydrobromic  acid,  and  it  is  wise  in  all 
case!)  to  employ  this  drug  when  the  noises  first  appear.  li 
thev  are  allowed  to  continue,  the  higher  centres  become  fto 
irritated  that  the  removal  of  the  primary  cause  of  the  disease 
may  fail  to  relieve  this  distresiing  symptom  completely.  Cod- 
ceming  the  effect  of  climate  upon  the  progress  of  the  affec- 
lion  but  little  is  actually  knnwh.  nnd  1  have  never  considered 
the  matter  of  climate  <jf  Hiinjcient  iniportaucc  In  insiM  upon  a 
change  of  residence  (or  the  aural  affection  alone.  Of  much 
more  importance  is  the  general  condition  oi  the  patient. 
Overfatigue,  mental  strain,  irregularities  in  diet,  or  the  ex- 
cessive use  of  fitimulnnts  must  be  positively  interdicted.  The 
employment,  except  when  it  is  imperative,  of  any  dn»gs — 
such  as  quinine  or  salicylic  acid — which  arc  known  to  cause 
an  intense  congestion  of  the  labynnlh,  mu>1  alstt  be  forbidden, 
^'wcc  ihcir  ingestion,  even  in  ^mal)  dose.s  rnay  excite  ihc  pro- 
cess to  renewed  activity.  Diatiictic  conditions  must  be  con- 
trolled, particularly  those  of  a  gouty  or  rheumatic  character. 

Treatment  of  the  upper  air  pa-^agcs.  in  the  hope  oi  im- 
proving the  aural  condition,  is  useless  when  these  measures 
are  undertaken  for  this  purpose  alone.  It  tsi  of  great  Impor- 
tance, however,  that  deviations  from  the  nnrmal  dandard  in 
these  regions,  which  produce  hiaA  symptoms — such  as  fre- 
4)ueRt  colds,  imperfect  nasal  reKpiratiou.  etc.— nhotdd  receive 
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proper  treatment*  as  variations  in  the  circulation  within  the 
bbj'rinth  ftrc  thus  avoided, 

Wbere  exicnsire  involvement  of  the  tabyrintb  of  both 
3idcs  13  present,  but  Utile  rclici  can  be  hoped  (or  by  ihc  cor- 
rection of  any  pathological  condition  within  the  tympaouni ; 
and  in  cerUin  Instances,  especLiliy  in  old  people,  (ur^ical  in^ 
terfcrence  is  positively  contraindicatcd.  as  the  progress  of 
the  di*ea*c  U  ataally  rendered  more  nij>id  by  ihe^c  measures. 
In  emits  of  riirnvive  uni  Inter  ill  iii%-olvcnie(it>  such  raeaMire^ 
nmy  be  ju*itifiab1e  m  the  hopi^  of  pi  cscj  ving  the  opposite  car, 
but  shuuld  not  be  in-itttutcd  unless  there  i^  [Motive  evidence 
that  the  diseased  organ  is  alfccting  the  healthy  one> 
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CHAPTER   XXXTX. 

ACUTE    INFLAMMATION    OF  THE   LABYKINTH    5ECONCARV   TO 
ACUTE  PURULENT  OTITIS  MBDIA- 

^tiology. — This  form  of  inflamm^iUon  of  tfic  labyrinth  is 
:isiiA]ly  confined  (o  tho^^e  cases  in  which  the  middle-ear  affec^ 
lion  depends  upon  an  acme  inftcHous  drseasf,  such  4s  scnrlet 
fever,  diphtheria,  incAsles,  cptdcniic  influenza,  ccrebro-spinal 
mcrirgilis.  or  typhus  fever.  It  may  follow  a  severe  attack  of 
suppurative  otitis  media,  developing  Imm  exposure  to  cold* 
from  a  traumatic  cause^  such  as  the  accidental  introduction  of 
fluid  into  the  tympanum,  or  rupture  of  the  mcmbrana  tym- 
pani.  It  occurs  most  frequently  u>  child  life,  at  which  period 
the  petrous  portion  of  the  temporal  separating  the  labyrinth 
from  thr  middle  ear  is  thinner  and  of  less  density  than  later 
in  life.  In  order  that  the  entire  audilory  mechanism  should 
be  involved  in  an  inflAmmatory  process,  the  infection  must  be 
of  f  reat  virulence,  and  this  depends  upon  the  severity  of  the 
acute  infectious  disease. 

Pathology.— This  condition  has  been  caUcd.  not  inappro- 
priately,/-»fftf/*/irf-  Aft  the  result  of  infection  within  the  mid- 
dle car  the  softer  structures  rapidly  break  down,  while  the 
firmer  osseous  tissue  becotues  carious,  and  arc  either  com* 
pletely  destroyed  or  suffer  a  considerable  loss  of  satistance. 
The  periv.>stcunj  covering  the  inner  tympanic  wnll  lakes  part 
in  ihcsc  changes,  and  not  infrequently  an  acute  inflammalton 
of  the  underlying  o^^<«cou5  tissue  results.  The  propagation 
of  the  condition  to  the  [abyrinih  may  tnkc  place  either  di- 
rectly through  the  diseased  bony  wall  or  ot  the  labyrinthine 
windows.  Post-morfem  examination  frecpiently  shows  a  de- 
struction of  the  membnnr  of  the  round  window,  or  a  loss  of 
substance  at  the  stapedio-vesiibnlar  articulation,  the  infectious 
materi;d  havitig  entere<]  thnni^h  lliese  channels.  The  tissue 
changes  which  t;ikc  phitc  do  not  diflcr  from  those  observed 
in  the  middle  car.  Microscopic  investigation  reveals  the 
presence  ot  the  bacilli  of  suppuration  both  in  the  blood  vc&- 
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scis  ;tn(l  in  the  tiviiic^.  [.oc^il  necrosis  nccurs  cirly.  ancl  the 
firm  05SCOU5  ti^SLics  cither  dbintcgratc  ^nd  arc  thrown  of!  in 
the  prolusc  secretion  incident  upon  the  inflammatory  prnceas, 
or  the  necrosis  may  result  in  the  formation  of  a  ftequestruro, 
which  i&  cither  dischargc-d  spontanc^iusly  or  i«  removed  by 
surgical  interference.  The  condition  may  extend  from  the 
bbyrinth  to  the  meningt-s.  either  along  the  sheath  of  the 
auditoiy  nerve  or  througli  the  vestibular  or  cochlear  aqiie* 
ctuci!i«  caiiftirg  a  purulent  mcnuigiiis.  These  extensive  changes 
may  cnuse  pArtial  or  complete  destruction  of  the  end  organ 
of  the  auditory  nerve.  Utirirg  the  reparative  procc*5  new 
osseous  ti&suc  may  be  deposited  and  obliterate  the  labyrin- 
thine cnvitv  to  :i  (jrealer  or  le<s  extent. 

Symptomatology. — Occurring  in  yojng  subjects  most  fr^ 
qiicntly,  the  symptoms  depend  upon  the  intense  systemic  io- 
feclion  ml  her  than  upon  the  involvement  of  tlie  termimU 
ponioii  of  the  auditory  apparatus.  The  involvement  of  the 
labyrinth  in  consequence  of  an  acute  process  within  the  mid- 
dle ear  announces  itself  in  older  subjects  by  the  i^uddcn  ap- 
pearance ol  giddiness,  intense  tinnitus,  and  great  impairmcDt 
of  hearing,  the  function  of  the  ear  being  completely  abolished 
in  many  cases.  When  the  inner  >\'all  becomes  involved  in  this 
niannrr,  facial  paraiytis  h  not  uncommon,  owing  to  a  partial 
desiruciioii  of  iKc  aqtijeductus  Fallopii,  exposing  the  facial 
nerve  in  hifccijim.  OcciLMonally  dehiscences  are  found  in 
the  osscoiis  covering  of  the  facial  nerve  when  ihert  has  been 
no  paiboloicicai  process,  in  which  case  a  simple  inRammation 
of  the  middle  ear  produces  this  symptom  without  causinjr 
a  loss  ol  substance  in  the  wail  of  the  aqu»ductu!«  Fallopii, 
Hence,  facial  paralysis  alone  is  not  necefisariiy  an  evidence 
that  the  disease  has  involved  the  bony  walls.  The  interfer' 
cnce  with  fqnilihrinm  may  depend  upon  the  entrance  of  the 
hifectiouH  nialeiial  into  the  veMihule,  or  the  horinminl  semi- 
circular canal  situated  high  up  on  the  inner  tympanic  wall 
may  be  the  seat  of  involvement;  in  the  latter  ca-«:  diMurb- 
ance  of  equilibnvim  alone  is  present,  while  the  function  of 
audition  is  scarcely  perverted  or  interfered  with.  The  mo4t 
usJal  avenue  of  extension  is  through  the  oval  and  round 
windows,  with  involvement  of  the  vestibule.  An  inflam- 
matory process  in  this  location  produces  the  characteristic 
symptoms  first  nienlioncd.  namely,  vertigo,  tinnitus,  and 
impairment  of  hearing.     As  the  case  progresses  the  vertigo 
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is  the  first  symptom  to  disappear :  next  the  tinnitus  becomes 
lc38  severe,  but  ttic  impairmeiU  o[  hcannj;:  U  permanent. 
The  membninou^  portions  oi  the  cochlea  innv  be  completely 
dUintegrated,  .nnd  the  bony  passages  arc  somctttnes  obliter- 
ated by  the  deposit  of  new  osseous  tUsuc.  Id  many  instances 
a  lijrge  ]i:irt  of  the  petrtni^i  porrion  of  the  tempnral  hi»ne  is 
thrown  ofT  as  a  f^eftuc^trum.  Since  the  petrous  bone  lodges 
the  internal  carotid  artery  and  the  internal  jugular  vrin. 
severe  haemorrhage  from  the  car  is  not  an  inlrequent  symp- 
tom of  this  extensive  destruction,  U  cither  the  carotid  or 
ju^uUir  is  eroded,  this  h;emorrhat;e  is  usually  fatal.  From 
the  proximity  of  the  cranial  content:^,  direct  infection  of  the 
meninges  may  follow,  with  the  characteristic  symptoms  of 
mciiin^iiis.  It  ii  ]>robabIe  ihai  a  lucaliied  [nflarnmation  of 
the  labyrinthine  siructure?^  in  the  inimrdiate  neighborhood  of 
the  fenestra  rotunda  soinetimcs  occuis,  without  sprcadiiin  to 
the  entire  labyrinth.  In  tho>c  caseft  which  do  not  terminate 
lataily,  the  hearing  for  the  i^pper  portion  ol  the  musical  scale 
remains  greatly  impaired,  and  there  is  but  little  proroise  of  a 
favorable  termination  under  any  plan  of  treatment.  A  por- 
tion  of  specialized  end  organ  of  the  auditor)-  nerve  has  been 
completely  destroyed  by  the  disease,  and  m^inifestly  can  not 
be  regenerated  by  thcni|)eulic  measnren.  Any  portion  ol  the 
cochlea  which  has  remained  intaci  may  still  respond  to  the 
stioinli  of  Minoroii'4  vibrations,  and  the  removal  of  cerlatn 
conditions  which  interfere  with  its  proper  action  may  pre- 
serve the  remnant  of  the  auditory  function. 

Diagnosis. — Ah  Physirai  HxamtnattoH.  Speculum  examina- 
tion reveals  but  little  in  these  cases.  The  picture  i&  one  ol  i 
tuppuraiive  otitis  media  of  great  severity,  and  in  the  early 
Kta^ef^  this  is  all  that  can  be  made  out.  At  a  later  period  the 
presence  of  carious  bone  5;lves  rise  to  the  formation  of  exuber* 
ant  jj^ranuUiliouM  in  rhe  tymp;uii<^  cavity,  white  careful  ex;imi- 
nation  with  the  pfi>bc  mjiy  reveal  denuded  areas  u|»on  the 
inner  tympanic  vralL  The  profuse  discharge  is  also  indict- 
tive  of  extenjsive  tissue  necrosis,  and  where  carious  bone  is 
present  the  discharge  frequently  possesses  a  strong,  disagree- 
able odor.  The  presence  oE  this  offensive  discharge  is  not  an 
Invarfable  e^-fdence  of  dead  bone,  but  should  lead  to  a  strong 
suspicion  nf  it^c  presence. 

B.  Fuudiomtf  Eraminaticn. — In  young  subjects  an  exami- 
nation of  this  kind  i-i  manifc»t1y  impossible,     Oecurnng  En 
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patients  of  suflidcnt  Age  lo  answer  questione  intelligently,  it 
is  often  of  great  service  In  ciiablitig  v%  la  cJetermme  the  pres- 
ence or  absence  of  Oic  condition  in  question.  Done  conduc* 
tion  is  either  complcicly  abolished  or  greatly  reduced.  The 
upper  tone  limit  is  towered  to  such  a  degree  that  the  car  mny 
respond  to  no  vibrations  beyond  two  thousand  per  second. 
This  fact  is  explainable  on  anatomical  grounds.  Low  ton es^ 
on  the  contrary,  arc  Jairly  well  heard,  although  the  extensive 
destruction  which  has  taken  place  within  the  t\"mpanum  retw 
ders  the  ear  less  susceptible  lo  these  than  under  normal  con- 
ditions, or  in  cases  of  priin^irv  labyrinthine  discanc  tn  which 
the  conducting  mechanism  is  not  affected.  If  we  add  lo  this 
complete  loss  ul  perception  of  high  musical  notes  the  loss  o( 
bone  conduction  and  the  intense  vertigo,  sve  have  a  combina* 
tion  of  symptoms  which  can  mean  nothing  but  labyrinthine 
involvement. 

Prognosis. — The  prognosis  is  absolutely  unfavorable  as  lo 
the  complete  restoration  of  the  function  of  the  organ,  the 
hearing  being  coinpleiely  destrtjyed  in  a  large  majority  ol 
cases.  As  to  life,  the  outlook  is  equally  grave,  especially  in 
young  subjects.  In  adults,  extension  to  the  meninges  is  less 
common,  and  a  favorable  termination  may  be  hoped  for 
Much  depends  upon  the  degree  of  infection,  and  this  varies 
with  the  disease  which  has  caused  the  indamination  within 
the  lympanum.  The  poisoning  ts  usually  so  profound  as  to 
give  little  hope  for  the  recovery  of  the  hearing,  even  if  the 
aural  complication  doe^  not  prove  fatal.  Complete  ablation 
of  audiiiiLin  is  less  liable  to  rake  place  in  adults  thfin  in  chil. 
dren,  hut  profound  interference  with  function  muHt  always  lie 
looked  tor.  At  an  early  age  this  Icrminatioii  me^ns  deaf- 
Ttiutism.  and  tt  is  our  duty  to  bear  this  in  mind  in  giving  an 
opinion. 

Treatment. — After  the  labyrinth  has  once  become  in- 
volved noihing  can  be  done  lo  stay  the  progress  of  the  in- 
fiammation.  Our  duty  lies  chiefly  in  the  adoption  of  prophy- 
lactic measures,  in  ;ill  cases  of  severe  suppurative  otitis,  for 
the  prevention  ai  such  an  infecUon.  These  are  embraced 
under  the  head  of  thoroughly  cleansicig  the  ear  by  frequent 
syringing,  keeping  the  tympanic  cavity  as  nearly  as  possible 
in  an  aseptic  condition.  Too  much  stress  can  not  be  laid  upon 
this  point,  since  ihe  practitioner  is  usually  so  much  occupied 
with  the  general  disease  that  he  can  give  but  little  attention 
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to  the  ears.  After  the  labyrinth  has  become  involved  the  parts 
should  still  be  kept  thoroughly  cleansed  by  syringing,  but  be- 
yond this  nothing  can  be  done.  Where  tinnitus  is  the  promi- 
nent symptom,  large  doses  of  hydrobromic  acid  or  of  sodium 
bromide  give  the  most  relief.  Extension  to  the  meninges  may 
be  combated  by  the  application  of  the  ice  cap  to  the  head,  free 
purgation,  and  absolute  rest.  During  the  acute  stages  noth- 
ing can  be  done  to  confine  the  involvement  of  the  labyrinth 
to  a  particular  area.  After  the  acute  symptoms  have  passed 
away  it  is  advisable  to  administer  the  muriate  of  pilocarpine, 
either  hypodermically  or  by  the  mouth.  The  result  is  uncer- 
tain, but  in  several  cases  the  author  has  seen  excellent  results. 
Strychnine  should  also  be  given  in  full  doses  after  the  acute 
symptoms  have  passed. 
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Dl'rixg  ibc  course  of  scarlatina,  diphilieria,  measles, 
mumps,  typhu.s  or  typhoid  fever.  varioEa,  influenza,  elc  the 
organ  of  hearing  is  not  infrequently  the  seat  of  marked 
patholoifical  changes.  In  scarlet  icven  diphtheria,  measles, 
and  influenza,  and  to  a  less  degree  in  varioian  the  middle  car 
is  the  part  lirst  attacked  b  most  cases,  and  any  labyrinthine 
involvement  is  dur  to  an  extension  oi  the  tympanic  inflam- 
mation. We  meet  wifh  inst-intes.  however,  in  which  the 
specific  poison  exerts  a  direct  intlucncc  upon  the  lahyrinih^ 
in  some  cases  the  middle  car  remaining  healthy,  while  ia 
others  there  has  evidently  been  a  double  infection,  the  laby- 
rinthine process  in  no  way  depending  upon  the  changes  which 
have  taken  place  in  the  tym^ianum. 

Pathology. — In  the  diseases  already  enumerated  the  poison 
h  conveyed  to  the  labyrinth  through  thf  blood  current,  and 
exdtr.^  stu  inf^nrnmation  of  ihe  tissues  wFuch  linr  ils  bonv  L'han- 
ccls,  in  some  cases  causing  a  disintegration  of  a  lar^e  poition 
of  the  tcimijial  apparatus  of  the  auditory  nerve,  while  in 
others  Che  local  process  docs  not  reach  this  degree,  but  results 
in  an  effusion  oi  fluid  into  the  labyrinthine  cavity,  with  tlic 
result  of  increasing  the  tension  upon  the  contained  parts,  os 
well  as  of  the  membranes  covering  the  round  and  oval  wii*. 
dows.  If  the  effusion  is  sufficient  in  amount  lo  overcome  th« 
elasticity  of  these  limiting  membrancrs  the  function  of  xht 
labyrinth  is  for  a  time  perverted,  particularly  for  those  parti 
lying  immediately  in  the  neighborhood  oi  the  round  and  oval 
AV'indovv^.  It  h  probable  that  the  araall  capillary  channels  of 
the  aqueducts  which  permit  any  excess  ol  perilyniph  to  pass 
into  the  intracranial  lymph  spaces  are  pariially  occluded,  and 
hence  relief  to  pre&Sure  in  rhis  direction  is  impossible,  Undei 
these  conditions  the  disturbance  of  bmctitin  depend*  entire^ 
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upon  the  invasion  of  the  hbynnrliine  cavily,  even  although 
the  middle  car  may  liavc  hccii  ihc  seal  ot  changes  as  vtcW. 

Symptoinatotogy.^Thcsc  cases  arc  characlerizcd  by  vary- 
ing cicgrccs  o[  impairmcni  ol  hcoring  nnci  rather  moderate 
subjective  noises.  In  the  milder  cases  ia  adult  life  the  pa- 
tients hear  more  poorly  in  a  noise  than  in  a  quiet  ptace>  The 
impairment  of  hearing  is  particulaHy  marked  in  general  con- 
versation. In  other  instances*  and  when  llie  primary  disease 
which  has  produced  the  condition  has  been  severe,  a  high 
drgrcc  of  deafness  is  present,  tlic  voice  lichtjj^  heard  only 
when  the  patient  is  spoken  to  londly  in  the  immediate  vicinity 
ol  the  car  The  exanthemata  arc  particularly  prone  to  aticct 
the  organ  of  hearing  in  this  tvay.  and  arc  most  common  in 
childhood  :  at  this  age  such  a  condition  mnitt  lead  to  mutism 
tinless  speedily  remedied,  and  the  recognilion  ol  ih^  nature 
ol  thf  process  is  of  greater  importance  in  childhood  on  this 
account- 
Diagnosis. — The  diagnosis  in  these  cases  depends  upon 
the  tact  that  the  middle  car  is  cither  perfectly  healthy,  or 
pre^'nts  changes  which  are  evidently  incapable  of  producing 
the  degree  of  functional  impairment  presentp  The  functional 
examination  is  characteristic  of  labyrinthine  chanpjcs  rather 
than  of  those  met  n  ilh  in  a  lesion  of  the  conducting  appara- 
tus, The  lower  Cone  limit  may  be  normal  or  but  slightly 
elevated,  t'ven  allhou^h  n tensive  changes  have  ocajrred 
within  The  rynipiinmn,  Tlie  n|i|i(!r  time  liniil  is  grcally  h*w- 
ered  :  bitnc  c<induclion  reduced  in  spite  of  the  presence  ol  a 
lymp;mic  lesion,  or  nearly  absent  where  the  tympanum  Is  in 
a  healthy  condition.  Not  inlrcquenlly  tone  gap*  arc  present 
in  (lie  npper  portion  o!  the  musical  scale. 

Prognosis,— When  changes  are  of  recent  origin,  we  are 
wammed  in  believing  that  considerable  improvement  may 
follow  proper  therapeutic  measures,  and  in  cases  of  long 
standing  ft  !s  by  no  means  inipn**il>le  to  impmve  ihe  cjindl- 
lion  very  maienallyn  In  childhnod,  patliciilarly.  internal 
medication  is  followed  by  the  happiest  results,  and  the  pa- 
tients siLOiild  alway^  h,avc  the  bcneht  of  the  doubt,  even  al- 
though the  case  may  seem  apparently  hopeless- 
Treatment.— For  the  reduction  of  labyrinthine  pressure 
and  the  :^b,s(>rption  of  the  eKudailoti,  the  administration  of 
pilocarpine  lirst  in  small  doM-ii — the  amfitini  heing  rapidly 
increased  »9  the  patient  becomes  accustomed  to  its   use— 
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csttsrs  a  cDArkvd  improvrairat  in  the  beariii)^,  and   the  ii 
ptPTctocnt  b  usoillr  pcrnuD^tit.     la  cases  of  lon^  standii 
the  torpidfir  of  th^  ocrrr  Is  to  be  combated  by  the  u«e 
OTTCfanioc  jK>  wrlL    Tfai»  drug  mu^  be  udmiti  istercd  in  mai 
lu^er  doses  than  those  ordimriW   rtcommcndrd    in   ord 
that  tbts  eficct  cur  be  produced.     Aa  additional    imlicatio 
for  tis  admiaist ration  b  to  cooibot  the  depression  which  th 
prx>loi^:cd  uK  ol  the  pilocArptne  inrqueiiUy   causes.     It 
scarceir  pecewiry  to  lay  that   the    roost  careful    attenti. 
must  be  paid  to  the  genera)  condition  of  the  patient,  and  d 
the  case  of  children  every  effort  is  to  be  employed  to  educab 
the  pnirer  of  audition  a*  tl  impro^rx. 

flavtng  considerrd  ini-olvcmcnt  of  ihc  [lerceptivc  appan 
tuft  in  acute  infectious  dbeaaes  from  a  general  puint  of  viev 
a  few  remarlcs  may  not  be  out  of  pUcc  in  regard  to  some 
the  particular  changes  folk»vring  cerlain  ol  these  maladies 

MUMP& 

Epidemic  parotiditis  i5  parttaibrlr  prone  to  affect  tbt 
labyrinthine  structures  rather  than  the  tniddlc  car.  Recent 
inrcMt^ation^  seem  to  prove  clearly  that  this  local  inflamma- 
tion is  due  to  infection  from  the  blood  current  in  precisely 
the  f^me  manner  as  in  a  complicating  orchitis.  The  effect 
upon  the  perceptive  apparatus  »  usually  very  profound,  and 
its  occurrence  in  early  life  is  a  not  infrequent  cause  of  deat 
niuttMn. 

The  symptoms  detailed  abi>ve  are  all  characteristic  of 
labyrinthine  disease  dependent  upon  this  cause.  The  flame  il 
true  of  the  dU^ostic  meafiures  employed  atid  the  thcrapctt- 
tic  means  at  our  dispose]. 

Ref^ardint;  the  pro|;n06J5  in  these  instances,  treatment  U 
follotred  by  the  happ;e«t  results  if  instituted  early.  When 
the  patient  does  not  come  under  trcaimcnt  until  a  considera- 
ble lime  has  ebpsed,  the  complete  re^ioraiion  of  function  can 
not  be  hoped  for,  although  moderate  improvement  may  bo 
ex|MX'ted. 

Tvpiit's  AND  Tvnioiii  Fevkh. 

In  typhus  or  typhoid  fever  interference  with  sound  per- 
ception b  probably  due  to  the  chan^^cs  which  the  spcci5c 
poison  of  the  disease  causes  in  the  cerebrum  iiscll  rather  than 
to  any  cBect  upon  the  terminal  hUrocnts  of  the  Dcrv-c.     That 
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this  Is  the  caiic  seems  Co  he  borne  nut  wltrn  ivc  consider  ihc 
degree  ol  impairment  o(  hearing  which  these  patients  Ire* 
qviciiUy  present,  and  its  disappearance  during  the  period  oi 
convalescence. 


^ 


Epidemic  Influenza:  Diiiixiihrlv 

In  epidemic  influenza,  and  in  some  cases  of  diphtheria.it  is 
probable  that  the  perceptive  apparatus  occasionally  suffers 
through  changes  in  the  auditory  nerve  trunk  similar  lo  those 
occasionally  found  in  the  optic  nerve  following  these  diseases. 
These  are  of  the  naliirc  of  a  |»eripber<tl  neuritis,  ;inrl  involve 
the  nerve  trunk  to  a  varying  degree.  As  a  result,  sclerotic 
changes  occur  with  atrophy  nf  the  nerve  fibres. 

The  interference  with  Junction  will  depend  upon  the  ex- 
tent ot  the  lesion,  and  the  possibility  oi  reslorinc  the  parls  to 
a  normal  condition  wili  depend  upon  the  ^mt  fact.  The 
condition  is  characterized  by  an  interference  with  the  percep- 
tion ol  the  middle  notes  of  the  musical  scale,  the  tone  Umirs 
remaining  normal.  Rone  conduction  ia  not  destroyed  com- 
pletely, although  it  '\s  much  dinuril^hetl.  The  galvanic  frritJi. 
bility  of  (he  nerve  is  usually  increased. 

The  treatment  should  be  directed  toward  the  I'mpnjve* 
mcnt  of  the  general  condition  of  the  patient.  Mental  and 
physical  rest  should  be  secured,  The  food  should  be  ol  the 
most  notirishing  quality,  while  the  i;encml  neurasthenic  con- 
dition should  be  combated  by  the  administration  of  ^trAch- 
nine.  Alter  the  acute  symptonw  havr  subsided,  this  drug 
should  be  given  in  large  doses,  to  secure  its  well-known  spe- 
cific effect  upoti  ihc  nerve  tissues. 

Pathology. — In  scailct  fever,  diphtheria,  measles  mumps, 
typhus  iJnd  ry|«hoid  fever,  variola,  epidemic  influciiza,  etc,  the 
primary  invasion  of  the  labyrinth  occurs  by  direct  infection 
through  the  blood  current.  When  the  meninges  arc  invaded 
by  the  specific  germ  of  the  disea^^  under  con^derationn  the 
infTammatory  process  citend*  along  the  lymph  channels  ol  the 
vestibular  andcochlearaqucducts.and  involves  the  stnictures 
located  within  the  bony  labyrinth.  Durina;  the  early  ^tageft 
both  the  perilymph  antl  endolymph  arc  increased  in  quantity, 
while  at  the  same  time  their  composition  undergoes  a  change 
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tlinutgh  the  action  of  ihr  specific  gfrni.  I^tt^r,  the  bonr 
walls  ;trc  iUv  sc-il  of  i*Tfl;iriiiiaUjry  cliangcs.  Bolh  the  ar* 
tcrics  :tiid  vciua  become  dilated.  TEicrc  is  a  migrstion  of 
white  blood  cells  into  llic  surrounding  tissues,  and  true  tissue 
hypertrophy  takes  pUicc-  From  the  extensive  proliferation 
oJ  the  blood  vo&sels  themselves  in  the  newly  deposited  tisstte, 
Ihe  walls  of  th<.'«e  cliannels  are  of  umtsual  tenuity  and  rupture 
easily-  Hence  extrnvasiUion  of  blorjd  constitutes  one  ol  the 
condjilons  found.  The  newly  deposited  tissue  increases  [n 
deijsily,  ;ind  may  be  Iransftiiniird  inTu  hone,  in  wluuli  ta'^f.  thr 
semicircular  canals  or  cochlea  arc  partially  or  completely 
obliterated.  In  other  portions  the  chicr  force  of  the  disease 
expends  itsell  in  tissue  necrosi* ;  the  labyrinthine  channels 
beiup  hllcd  with  pus.  Occasionally  the  tympanum  is  in\*ndcd 
secondarily  by  a  rupture  of  the  membrane  at  the  round  or 
oval  windows,  allowing  ihe  inflammatory  productfi  to  escape 
into  the  middle  i'at.  Frntii  ihr  tympanic  inunlvt^rm^nt  the 
drum  tiicmbranc  is  soon  destroyed,  and  a  purulent  otorrhosa 
manife^l?!  t1>elf.  Naturally  ihis  condition  is  vimewhal  nire, 
fls  death  usually  takes  place  before  sufficient  time  has  elapsed 
for  its  completion. 

Symptomatology. — In  addition  to  the  symptoms  chanic- 
lerifetic  t-t  meninge^il  mtlammalion.  we  have  vertigo^  sudden 
loss  of  hearing,  and  intense  tinnitus.  In  very  young  chil- 
dren fht'  vertigo  may  be  the  only  evident  symptom,  on  ac- 
count of  the  age  of  the  patirnt-  Occurring  in  older  indl- 
viduals.  the  access  of  subjeclivc  noises  is  usually  .sudden, 
while  their  intensify  is  so  great  a^  to  be  agonizing.  The 
hearing  is  cither  completely  destroyed  at  once,  or  this  con- 
dition occurs  at  the  end  of  a  few  hours  after  the  appearance 
of  the  symptoms.  Preceding  these  marked  evidences  ol  laby- 
Hnthiae  invasion,  the  power  of  audition  may  be  abnortnally 
acute,  pnjbably  from  fhp  hyper»;mic  condition  of  the  laby- 
rinthine structures.  This  hy[>tTaciisis  may  be  so  tnurked  that 
faint  sounds  even  are  painful,  the  patient  stalling  at  the  slight, 
est  noisc^  and  compUining  of  fin  increase  in  the  headache 
cbaracteristic  of  meningitis.  Alter  a  short  lime  the  subjective 
noises  diminish,  owia^  lo  the  destruction  ot  the  terminal  hla- 
ments  of  the  eighth  nerve,  and  the  hearing  remains  pro- 
foundly impaired  for  the  same  reason,  The  power  of  €<jui- 
librium  gradually  returns,  although  !hb  is  more  slow,  per- 
haps,  than   the  disappearance  of  the  subjective  noises.     The 
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mvolrcmcnt  of  the  middle  car  is  evidenced  by  the  ordinary 
symptoms  ot  an  acute  purulent  i  nil  animation  arising  from 
any  other  cause. 

Oiae;nosL&.— A.  Physusl  fxaminaUGn  is  of  importance  in 
that  it  yields  abswlulvly  negative  results,  the  mcmbrana  tym- 
pani  and  meatus  presenting  a  normal  appe^irancc.  From  the 
absence  of  any  deviation  from  the  Mandard  of  health,  togelh* 
cr  with  the  pre&encc  uf  subjective  symptoms  rcfcrnblc  to  the 
cars,  suspicion  is  naturally  directed  toward  the  nervous  ap- 
paratiis. 

Functional  Erarfitna/tcn.—\i.  Impairment  ol  hearing,  both 
for  sharp  sounds  and  speech,  is  cither  profound  or  the  patient 
is  absolutely  deaf.  li  any  power  ol  audition  remains,  it  is 
usually  for  the  low  tioics  of  the  sc.ile,  the  higher  note^  not 
being  heard  at  all.  Rare  eiceptiona  arc  found  where  the 
apex  of  the  cochlea  is  first  involvcfi.  This,  linwcvt^r.  ncnint 
but  seldom  ;  in  fnct,  the  lower  notes  of  the  scnle  may  be  heard 
with  abnormal  clearness  during  the  stage  of  hypcrfcmiA  on 
account  of  the  hypera^sthetic  condition  of  the  nerve.  Bone 
ccnduclior  is  greatly  diminished,  and  alter  a  lew  hours  15 
absolutely  lost.  It  may  bo  completely  absent,  although  the 
ear  may  still  perceive  $ound£  by  aerial  conduction. 

Prognosis. — If  the  patient  recovers  from  the  meningeal 
inflammation  the  outlook  for  the  prcsereaiion  of  hearing  is 
exceedingly  grave  In  7<evcre!  cases  ;ihM3hitc  deafnesH  results, 
while  in  the  milder  instances  .1  certain  amount  of  audilton 
may  be  prcscrvwi.  The  disappearance  oj  the  subjective 
noises  is  a  rather  nnlavonit>le  symptom,  since  it  denotes  com- 
plete anftsthcsia  of  the  auditory  nerve  or  perceptive  centres, 
and  often  absolute  destruction  of  the  terminal  nerve  libments. 
The  involvcmernl  of  the  labyrinth  in  no  way  affects  the  prog- 
nosis as  regards  life.  This  discawr  i-i  of  parlirnlar  moment 
when  met  with  in  vcrry  early  lIEe,  since  the  loss  ol  the  audi- 
tory perception  renders  the  patient  mule  as  well  as  deaf. 
This  is  true  even  if  the  child  has  learned  to  talk  ffjirly  well, 
such  words  a»  have  been  (earned  being  forgotten.  In  older 
children  mutism  may  not  follow,  since  the  association  between 
written  and  spoken  words  is  sufficient  to  prenerve  the  power 
of  speech.  The  effect  of  treatment  is  usually  imvatisfaclory 
in  the  severe  eaitc*,  atthnngh  In  the  U-*s  severe  cases,  wh<'re  a 
certain  amount  of  hearing  has  Ixcn  pre^icried,  the  function  oi 
the  organ  may  be  still  further  improved. 
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Treatment. — But  litllr  can  be  done  to  preveni  ihc  citen* 
»ion  of  the  iiLCiiingcal  inflatnmaiion  to  the  lab^rinlh.  With 
the  development  of  the  hypcracusis  it  is  wise  lo  apply  cold 
locaUy  to  the  mastoid  process,  while  at  the  same  time  irce 
bloodletting  is  advisablej  provided  the  general  condition  oi 
the  patient  will  admit  of  this.  Free  catharsis  should  also  be 
obtained  if  the  general  condition  does  not  contraindicatc  it. 
U  our  elTurts  artf  unsuccessful,  nothing  can  be  done  tiniil  the 
acute  symptomjft  have  subsided,  after  which  the  reduction  of 
bbyrinthine  pressure  by  the  use  of  pilocarpine,  either  ad- 
ministered hypodermicttlly  or  by  the  mouth,  is  always  advi^ 
ftble.  and  is  frequently  followed  by  l^voniblc  results.  This 
is  true,  although  the  patient  may  not  present  for  treatment 
until  a  considerable  period  ;klter  the  attack  of  meningitis*  and 
where  a  careful  cxaminalton  seems  to  indicate  that  even  & 
small  portion  of  the  cochlea  has  escaped  destruction,  the  mil- 
ily  <if  thr.  organ  can  usually  be  improved.  In  addiliim  l4i  the 
pifocttrpine.  strychnine  in  large  doses  is  an  agent  of  consider- 
able value  in  preventing  a  rapid  defeneration  of  tlic  nerve 
fibres  in  the  trunk,  from  the  changes  which  have  taken  pbce 
in  the  labyrinth.  When  the  acute  symptoms  have  completely 
subsided,  exercise  of  the  organ,  either  through  iho  agency  at 
the  human  voice — a  conversation  tube  being  used,  if  iiecessarv 
^-or  by  the  cmpToymenl  of  some  instrument  based  upon  the 
principle  of  the  phunograph,  may  still  further  iniprovL-  the 
hearing-  it  is  lo  be  spccbll)  remembered  that  both  dynamic 
and  therapeutic  measures  must  be  continued  fora  long  |>eriod 
in  order  to  be  o(  tl;e  least  valite,  and  any  slight  gain  is  la  he 
looked  upon  as  encouraging,  it  is  wise,  in  case  pilocarpine 
is  to  be  administered  for  a  long  period,  to  occasionally  atop 
it  altogether  for  an  interval  of  one  to  three  weeks,  after  which 
it  is  to  be  resumed,  beginning  with  small  d^)scs.  The  general 
condition  of  the  patient  must  always  be  kept  as  near  normal 
as  possible,  and  all  conditions  are  lo  be  avoided  which  disturb 
the  labyrinthine  circulation  either  directly  or  indjreclly> 


CHAPTER   XLL 

iKVOLVEMKirr  OF  THE   PERCEPTIVK   MKCHANISM    IN    ACUTE 

MENINGITIS. 

Pathology. — Meningitiiof  iIh-  nnnt^pidtrmia  lype  may  prr>.- 
(Itux  sf^ciiudary  thaui;L-i  ia  the  labviinth  hi  tlic  same  inaitner 
as  the  epTdcmic  fonn  ui  the  disease.  A  traumatic  meningitis 
19  listially  localized,  and  consequently  the  labyrinthine  in- 
Yolvcmcnt  is  unilateral  as  a  rule.  In  addition  to  direct  exten- 
StOD  through  the  lahynnthirti?  aqucduciit,  tkie  ttinction  ol  audi- 
tion may  be  interfered  witIi  either  by  direct  pressure  of  the 
products  of  inflammEtiion  upon  the  audftorj' nerve  trunk,  or 
by  the  involvement  of  the  rrrve  sheath  itself  in  the  process^ 
or  by  a  locnli/ed  meningilis  over  the  cortical  auditory  firea. 
When  tlic  iahyrintii  is  tlic  sc;at  of  the  Ic^ioii,  the  process  diflcri 
from  that  met  with  in  the  qtidemic  variety  ol  the  disease,  ini 
that  it  is  less  extensive  and  seldom  icitds  to  the  complete  do* 
struction  of  the  parts  within  the  bony  cnpsulc.  Pressure 
upon  the  nerve  trunk  causes  de;;eneration  of  the  nerve  fibre» 
:tccording  tn  wt-U-known  physiological  laws,  but  seldom 
causes  a  destruction  of  all  the  fibre*  of  the  trunk.  A  coriieal 
lc?»iim  present.^  es>trnli;i11y  ihe  siiniv.  rhurarteiisth;.^  in  tliat  the 
entire  sensory  area  is  seldom  destroyed. 

An  idiopathic  meningitis  interferes  with  the  auditory 
function  in  the  same  manner,  the  exact  pathological  process 
depending  upon  the  location  of  the  intracmnial  lesion. 

Symptomatology. — The  symptoms  will  vary  accordJns;  lo 
the  [)arlictilar  Irkcaiion  of  the  meningeal  irtlammation.  Where 
direct  extension  to  the  labyrinth  occurs,  subjective  noises  of 
varying  intensity,  moderate  or  severe  venigo,  and  a  vitrying 
degree  of  irapairmnil  of  hraring  nre  prrsnit,  Thr  scvnity 
of  each  of  these  symptoms  will  depend  upon  the  extent  tQ 
which  the  labyrinth  is  invaded.  Where  the  trunk  of  the 
nerve  is  aificked  the  same  c-ondilions  arc  present,  although 
here  the  auditory  imp^iirment  is  the  prominent  symptom,  and 
Is  usually  moat  pronounced  for  tlie  middle  notes  of  the  scaJe^ 
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perception  for  high  and  low  notes  bcinfi:  fairlv  well  prescnrcd. 
In  either  case  the  inipiiirmcnt  of  function  ift  uriLitcrdl,  the 
opposite  org;in  remaining  peHcclly  hc;iUhy. 

Mentncitis  over  the  convexity  ol  the*  brain  involving  chc 
conical  perceptive  area  iniedere*  with  the  function  of  both 
ears,  Ihr  defect  bring  m<j$r  mjirknl  upi.m  The  ^irlt  (f|>|H>Kitc  to 
ihe  conical  area  involved. 

If  ihc  nlTectuiti  U  labyrinthine  there  in  but  little  tendcixrj 
to  an  increase  in  the  5ymptoms,  but  r;ithcr  ton  spontaneous 
retrogression.  Where  the  nerve  trunk  or  the  cortical  ccn* 
trts  are  the  parti  primarily  involved,  the  symptoms  increase 
or  diminish  according  a«  the  meningitis  becomes  more  dff- 
fuse  or  yields  to  appropriate  therapeutic  agents.  In  trau- 
matic c;tses  the  area  afFcctt-d  may  be  so  located  as  to  cause 
an  intrrferencr  with  r'quilibrium  alone,  rhe  heaitn^  rctnaift- 
iT]^  iniaci,  vvhile  tinnitus  U  absent  Another  symptom  quite 
characteristic  i*  the  dcvrlopmcni  of  hypcracusis  ordysacusb, 
this  latter  symptom  corresponding  to  the  lamitiar  ocular 
disturbance,  photophobia,  so  characteristic  of  meningeal  in- 
tlammration. 

LcMons  involving  the  cortical  areas,  or  the  paths  of  com- 
munication wUhin  the  brain  Itself,  produce  the  quite  cbar- 
iicierisiic  sympl<im  of  word  tlcafness ;  the  sound  ts  heard  but 
is  not  interpreted,  or.  if  interpreted,  is  recognized  iniperfrcily 
Or  slowly,  A  somewhat  similar  condilMin  presents  when  ilw 
trunk  of  the  ncr\'e  i^  involved,  on  account  oj  the  iritcift-reiice 
with  the  middle  portion  ol  the  musical  scale.  As  this  por* 
tioii  ol  the  register  is  the  one  ordinarily  employed  in  convcr* 
sational  speech,  the  power  ol  interpreting  language  iii  some- 
what perverted,  especially  when  the  conversation  is  general. 
Complete  deafness  for  any  particular  word  or  combination 
of  siiuiid*  d(»es  not  exist,  however,  but  simply  impairment- 
Again,  nh  we  shall  see,  the  complete  funelional  examination 
of  the  case  coables  us  to  di5ttngui<ih  wtih  considerable  ex* 
actncss  between  the  two  conditions.  While  a  lahyriurbinc 
lesion  in  the  early  stages  is  chnractericcd  by  distressing  tin- 
nitus any  inflammation  of  the  meninges  which  causes  cither 
pressure  upon  Ihe  nerve  or  upon  the  cortical  perceptive  area 
docs  not,  as  a  rule,  present  thi^  characieristic.  Where  pres- 
sure is  exerted  upon  the  trunk  of  the  nerve,  atrophy  takes 
place  quite  early;  hence  anv  ikiise  which  may  have  been 
present  in  the  incipient  stage  may  diNnppr:ir;  and  the  same 
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1%  true  where  tlic  lesion  is  curlicaL  The  future  progrcM  of 
the  CA^e  will  depend  upon  the  intracranial  changes  prcscni. 
in  traumatic  meningitis  the  disappearance  of  the  acuic  locjil 
teiidon  will  either  be  lollowed  l)y  a  rapid  decrcnsc  in  the 
symptoms  it  the  products  oJ  ihc  inflammation  arc  absorbed, 
or  the  condition  may  remain  permanent,  there  beini;?  no  tend> 
ency  to  progression,  Tiii*  i*  true  of  those  ca^^e-;  where 
cither  ;iii  epiduii]l  or  cerebral  abscess  docs  nol  foUow.  II 
cither  of  these  conditions  is  present  tlic  symptoms  ircrease 
as  the  localised  collection  of  pus  becomes  augmented  in 
voiutne. 

Diagnosis.— Our  diagnosis  will  depend  upon  the  history 
either  of  a  traumatiBm,  or,  in  idiopathic  cases,  of  symptoms 
chamcteristic  of  meningeal  inflammation.  Examination  by 
means  of  the  speculum  will  reveal  the  parts  fn  a  normal  con- 
dition, (ir,  in  the  case  of  injury  tn  the  head,  there  may  be  evi* 
clcnces  of  rupture  of  ilic  luembmna  lyuijuiii ;  ant)  it  iimnt  Uc 
borne  in  mlntl  that  when  these  signs  are  present  there  is 
more  dithculty  in  determining  the  actual  condition  ol  Che 
perceptive  apparatus  on  account  of  the  tympanic  complica- 
tion.  When  no  middle-ear  lesion  exists,  a  determination  of 
the  exact  portion  of  the  perceptive  tract  involved  depends 
eniirclv  vipon  the  functional  examination  and  upon  the  ante- 
cedent history. 

fitnctianai  Exominatwrt. — Where  the  lesion  is  labyrinthine. 
the  t(»wrr  Xiytxf.  limit  is  UMj;ilIy  mirinal,  the  ti|»pet  luiie  Hiuil 
much  lowered,  Ijonc  conduction  very  slight  or  absent  while 
the  impairment  of  hea^^^:  lor  the  conversational  voice  is 
rclalivcly  less  than  that  for  high-piiched  sounds.  H  the  lesion 
is  so  e^ctenitive  as  to  cause  impairment  iorthc  conversational 
TOiec,  this  is  seldom  of  a  moclcrate  dcgree^bui  the  deafness  is 
almoAt  absolute.  Paracusis  VViHisii  is  absent.  Ariifidal  aids 
10  hearing  do  not  improve  the  auditory  power,  and  thr  pa* 
tient  becomes  greatly  fatigued  after  atiemjiiin);  to  exert  the 
power  of  audition  fur  anv  considerabte  peiicnl,  ihc  hearing 
becoming  rapidly  worse,  and  evidences  of  severe  mental  exer- 
tion manifest  themsclvcsH  The  reaction  to  the  galvanic  cur- 
rent reveals  usually  a  cocidition  ol  marked  hypeneflthesta 
when  the  te,^on  is  recent,  fn  cases  of  long  standing  this  con- 
dition may  be  replaced  by  one  of  torpidity.  When  the  trunk 
of  tlic  nerve  is  pressed  upon,  the  upiwr  :ind  luwer  lone  limits 
vary  but  little  from  normal.    The  notes  of  the  middle  register 
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arc  poorly   he;ird,  and  bone  coficlucUon  is  either  absent  on 
(timiiiishrd  Ld  ;l  marked  c*xt(^nL     In  itrsting  bone  condticuoa; 
in  these  cases  several  tuning  furks  oi  diflercnt  pitcb  should 
used,  since  the  nerve  may  react   |>cHectly  to  forks    of  ond 
pitch  while  it  docs  not  respond  to  others-     The  electrical  re- 
action shovrs  a  persistent  hypenesthetic  condition,  the  degree 
ol  hypern;sth«i;i  varying  but  little  on  succeeding:  days,  and 
being  replaced  by  one  of  torpidity  in  the  late  stages  only. 

When  the  cortical  centre  i»  implicated  the  presence  of  it«ie| 
gaps  is  a  charaLi eristic  syniptinn.    The  rmist  rertain  evidence' 
of  iiivolvcnicnl  of  the  corticjl  aix-a.  liowcvcr,  is  the  aj^pcarancoj 
oi  word  deafness.     The  patient    hears  isolated   sounds,  and] 
even  spoken  words,  but  tinds  it  impossible  to  repeal  spoken 
words  or  to  correctly  interpret  their  meaning.     Naturally  the 
lesian  Is  bilateral,  although  the  ini]>a]rment  is  mure  marked] 
upon  ihe  ^idc  opposite  the  involved  area.     Bone  conduction 
ill  ihc^e  cases  is  diminished,  but  seldom  absent  on  account  oi 
decLis^itJon  of  the  fibres.    The  tone  gap*  may  be  present  in 
.my  portion  nf  (he  srjlc.     The  galvanic  current  jni\\  reveal 
hypcra:sthcsi-iorsomc  othcrdcviaticn  from  the  normal  stand- 
ard, such  aft  a  reversal  of  the  norma)  reaction  fonnub,  or  a 
paradoxicnl  reaction,      This  latter  term  is  used  to  designate 
the  condition  in  which  stimulation  ol  the  Of^an  of  one  side 
produces  phenomena  on  the  opposite  tide.     The  concomitant 
symptoms  orcfinrrrily  are  sufficiently  marked  to  confirm  the 
diagnosis  in  cases  where  conical  involvement  h  suspeclcd- 

Prognosis. — ff  we  exclude  mcningilis  due  to  abscess  And 
intmcraniai  tumors,  the  process  is  not  progrcH\ive  iti  c-xi^% 
where  the  lesion  remains  intracianial.  In  the  s-mir  manner, 
although  to  a  less  degree,  an  extension  to  the  labyrinth  »el- 
dom  presents  this  tendency,  the  process  being  [imitcd  to  thc.j 
immediate  area  first  involved. 

In  rendering  an  opinion,  therefore,  wc  may  confideotly 
state  that  the  he:5ring  will  improve  rather  than  diminifih  as 
stge  iidvances. 

Treatment, — In  the  acute  stage  our  mea^iuresof  treatment 
arc  coniincd  to  tho.sc  directed  towiird  mcningcid  triflammA* 
tion.  After  the  acute  stage  is  past,  if  the  lesion  is  laby* 
rinthinc,  the  administ ration  o(  pilocarpine  hastens  the  absorp- 
tion of  the  effui^ion  within  the  labyrinth,  and  cauf;es  a  rapid 
improvement  in  function  provicied  complete  destruction  has 
not  taken  p1ace>     From  the  well-known  action  of  the  iodide 
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of  pntassium  on  recent  innaminatory  exudates  it  is  well  to 
combine  this  drug  with  the  piiocnrpinc  in  moderate  doses. 
Where  the  lesion  is  intracranial,  the  administration  oi  iodide 
cl  potassium  for  a  considerable  period  m  moderate  doses  is 
probably  the  best  means  3t  our  command.  Coincident  with 
thift  we  may  give  strychnine  in  the  form  of  the  sulphate  or 
nitrate,  beginning  with  small  doses  and  Increasing  the  amount 
to  ihc  point  of  lok-raiice.  It  must  be  rtmcrnbercd  that  the 
administration  of  strychnine  should  not  be  b^un  until  all 
acute  symptoms  have  disappeared.  In  CAses  of  intracranial 
involvement  the  carclui  and  systematic  use  of  some  apparatus 
designed  to  moderaldy  stimulate  the  auditory  nerve  by  so- 
norous vibrations  is  of  undoubted  vriEue.  The  particular  de- 
vice is  of  but  little  importance^  and  may  vary  from  a  simple 
conversation  tube  to  a  more  complicated  instrument.  It  ts 
imponant  that  the  srimulrition  of  the  nerve  in  this  manner 
jkhall  not  be  carried  Itiu  fur,  as,  wlieit  it  is  tiio  prolonged,  iho 
function  of  the  neripC  is  blunted  rather  than  preserved. 
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We  have  already  cotisidcrcd  the  result  of  the  acute  In* 
fiflmmatory  conditions  mei  with  in  the  meninges,  and  there 
remains  lor  discussion  those  .affections  which  arc  character- 
ized by  degcneratfve  chan^^es  in  ihe  various  parts  of  tlra 
brain.  Thrsc  arc  cerebral  congestion,  apoplrsty,  t^cichral  em- 
bolism, endarteritis,  cerebral  tumors,  disseminated  sclerosis 
and  tabes  dorsalis.  From  the  location  of  the  cortical  audi- 
tor}' centres,  and  the  fact  that  each  oudilory  centre  receive* 
fibres  Irom  the  labyrinth  ol  either  side,  any  cortical  lesion  mxai 
be  bilateral  and  extensive  to  produce  absolute  deafness  upon 
cither  f^ide.  The  crossing  of  the  auditory  fibre*  iake$^  j>!acc  ia 
the  medulla  in  the  region  of  ihe  oliv-ary  bodies,  and  an  intra- 
cnmud  leviun  upon  one  side  could  only  pniductf  total  deal* 
ncss  in  one  Ccir  when  Mtiiatcd  between  the  foramen  of  exit  o( 
the  auditory  nerve  and  the  corresponding  olivary  IhHly.  A 
tumoral  the  ba*ic  of  tbc  skull  mi^hl  possibly  produce  this 
cfleci,  but  we  lind  that  neoplasms  5eldom  occur  in  this  re^ioa. 

Investigation  of  cases  of  cerebral  haemorrhage  and  of  erO' 
boU^m  show  that  in  comparatively  few  instances  is  the  or^n 
of  hearing  affected  to  a  perceptible  degree-  Even  if  the  cen- 
tre upufi  one  side  is  largely  destroyed,  its  place  is  supplied  by 
the  corresponding  area  in  the  opposite  cerebral  hemisphere, 
and  the  impairment  in  function  is  but  slight. 

The  symptom  most  charactensiic  of  a  cortical  lesion  i« 
known  as  "  word  deafness/'  Here  words  arc  heard  but  not 
understood,  the  patient  simply  obtaining  the  general  impres- 
sion of  sound  without  being  able  lo  Jnierprcl  it,  A  eubfec- 
live  symptom  charnctcristic  of  the  cortical  fnvolv'ement  H 
the  presence  of  certniii  cumjilrx  imclilnry  impresMcus  or  hal* 
lucinntions.  The  patient  seems  to  hear  voices,  the  conversa- 
tion cither  being  directed  lo  htm,  or  he  may  simply  be  the. 
listener.     Among  musicians  these  hallucinations  may  assume 
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the  character  of  well-known  musical  selections  performed  by 
an  orcheslra.  The  suilcrcr  is  able  lo  follow  each  instrument 
as  it  performs  its  special  part,  and  is  frequently  tonnented  by 
the  impression  that  one  or  more  is  slightly  out  of  tune.  The 
eiaci  palhi.jkigic:il  condinon  in  the  cortex  exerts  but  little  in- 
iluence  upon  the  syraptnms,  and  may  be  either  congestive, 
haimnrrhagic,  degenerative,  sclerotic,  or  neoplastic.  Transi- 
tory" subjective  disturbancea  of  this  character  are  pruhably 
due  to  cither  cerebral  congestion  or  anfcmia.  The  possibil- 
ity ol  locating  a  pathological  process  within  the  brain  itscli 
depends  upon  the  presence  of  associated  nervous  syiupiom* 
due  to  the  coincident  involvement  of  contiguous  nrcas,  ivhilc 
ai  the  same  lime  an  examination  of  the  car  reveals  the  con- 
duciing  mtchanisni  to  be  in  iR'arly  a  normal  condilion. 

In  tabes  dorsnlis  the  changes  which  have  been  retogni/cd 
consist  in  an  extension  of  the  sclerotic  process  to  the  audilury 
nerve  itself,  or  to  its  centres.  It  is  characteristic  of  all  affect 
tions  of  the  acoustic  ncnc  trunk  that  the  electric  excitability 
is  iocreased  until  degenerative  changes  arc  so  far  advanced 
that  the  function  of  the  ear  is  entirely  lo*t.  A  permanent 
hypent'^ithesia  of  the  nerve,  therefore,  is  strongly  indicative 
of  intracranial  disease  if  pcrif-iherai  irritation  can  be  excluded 
in  the  given  case.  Thi^  purtion  of  the  musical  scale  moftt 
aflectcd  is  usually  the  middle  notes  of  the  register,  the  upper 
and  lower  lone  limits  beiag  normal.  Where  the  cortical 
ai-cas  arc  involved  the  same  hyperesthesia  may  be  met  with. 
As  distinguished  from  labyrinthine  lesion,  any  change  in 
labyrinthine  pressure  brought  about  by  artificial  means,  such 
flg  inflation  of  the  tympanum,  will  exert  but  little  influence 
upon  the  perception  of  sound  through  the  bones  of  the  skull- 
In  labyrinthine  di^ea^c,  the  diviurbarice  from  labyrinthine 
pressure  brought  abovJt  in  this  wav  usually  <1imini%hes  l>t)nr 
conduction.  It  is  also  to  be  remembered  that  until  a  high 
degree  of  a(n>phy  has  been  reached  bcmc  conduction  is  pre* 
served  when  the  symptoms  arc  due  to  an  intracnmial  growth.* 

[n  discuasing  the  symptoms  in  the  previous  p^ges  we 
hftve  ctmtined  ourselves  to  the  hypothesis  that  the  intra- 
cranial  process  was  confined  to  the  cerebrum.  When  the 
ocrebellum  h  involved,  disturbance  of  equilibrium  occurs,  to- 
gether with  nausea,  while  there  may  be  no  impairment  in  the 


€48    EKFKCrr  OF   DISKASI^S   OK    THK    NHRVOUS  SYSTI'HM, 

hearing.  Changes  in  the  trunk  of  tbc  nerve  mav  gJVc  rise  to 
dii^turbances  of  equilibrium,  as  well  as  to  aubjective  noises 
and  imjjiiinntfin  of  hearing. 

Practically  thr  diu^^mi^is  in  these  c^srs  depends  more 
upon  tl;c  assodatcd  hwiijkitxn^  Lh^ractcrbltu  of  llie  general 
nervous  affection  than  upon  ihc  aural  man! fcslat ions.  The 
absence  of  any  evident  condition  within  cither  the  conduct- 
ing  nicchaaisin  or  labyrinth  which  is  capable  oi  i>roducing 
the  symi^toms,  while  at  the  same  lime  the  evidence  of  the 
general  nervoLs  aHcction  is  mnrkcd,  i^  the  chief  :iid  to  diaff- 
nosh, 

Reg4nling  inediL-;ittnn  hut  little  can  be  %aid.  The  chief 
indications  for  Irc-ilmenl  will  be  furnished  by  the  general 
nervous  diAeaic.  If  the  auf al  symptoms  arc  pronounced, 
they  should  be  treated  according  to  the  directions  alrciidy 
given.  For  the  aubjeclivc  noises  the  bromides  wiU  usually  be 
found  most  eflicacirHis.  If  there  are  evidences  of  faully  nutri- 
lion  of  the  nerve  tissue,  strychnine  in  large  doses  will  often  bc 
of  betiefit  in  preventing  the  total  loss  of  function.  From  the 
ptjssibiliiy  of  a  specihc  laint  large  do^s  of  the  iodide  of  po- 
lassium  should  be  given  in  any  case  if  there  is  evidrnce  of 
intracrnnial  involvement. 
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CHAPTER   XLlll. 

AURAL  AFFECTIONJi  COMPLiCATISG  THE  ACUTK   INFECTIOUS 

We  have  already  considered  the  changes  which  muy  take 
place  in  the  perceptive  portion  of  the  auditory  mechanism 
irom  the  acute  infectious  diseases.  In  addition  to  these,  the 
conducting^  apparatus  is  a  (requenl  site  of  pathological  ci:mdi- 
lions  from  the  same  cause.  In  a  majority  of  casts  the  acute 
inicclious  disease  produces  an  mHammation  of  the  middle  ear 
when  this  orgitn  oJ  special  sense  is  in  any  way  involved.  It 
may  be  stated^  as  a  general  rule,  that  the  severity  ol  ihc  intiam- 
mation  within  the  tympanum  corresponds  in  degree  to  thai  of 
the  exciting  cause-  Thus,  in  the  milder  exanthemata— f^uch  as 
measles,  varicella,  mild  influenia*  and  in  mumps — an  affection 
of  the  middle  ear  l^  usually  confined  to  the  lower  portion  of  ttie 
cavity,  constituting  either  a  liibal  cat^irrh  or  an  acute  talar- 
rhal  otitis  it^cdia.  H  rupture  of  the  drum  membrane  takes 
place,  the  discharge  i^  j^ertms  or  scro-mucous  in  character, 
and  only  becomes  purulent  by  infection  irom  without-  In  the 
more  severe  infectious  diseases— such  as  severe  cases  of  rubeola, 
scarlatina,  variola,  typhus  iever,  and  diphtheria — the  infection 
is  more  virulent,  and  here  the  connect!  vet  issue  structure*  are 
the  chief  seat  of  involvement.  In  other  words,  the  otitis 
media,  which  complicates  the  dUea«es  jvist  named,  has  its 
origin  in  the  upper  portion  of  the  tympanic  cavity,  and  con- 
stitutes in  icaUty  a  cellulitis.  This  cellulitis  follows  the  course 
typical  of  such  a  process^  in  any  portion  of  the  body,  and  very 
quickly  results  in  extensive  ti.^^ue  necrosis,  the  ^tii  f<tructures 
breaking  down  with  the  formation  of  pus,  while  alter  a  com- 
paratively short  interval  the  contiguous  bony  structures  be- 
come afTecied  and  rapidly  dfs4Jr^anli?e.     It  is  probable  that  in 
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a  given  case  the  selection  of  ihc  lower  or  upper  portion  of  ibc 
tympanic  cavity  a»  ihc  seal  of  process  dcpei>di^  cnlircly  upon 
the  degree  of  Infection  rather  than  upon  the  fielection  of  any 
particular  region  by  varioas  organisms,  the  lower  portion 
being  involved  in  the  milder  cases,  while  the  upper  part  is 
attacked  in  the  more  severe  fomis  uf  infectious  disease.  Bac- 
teriological investigation  goes  lo  shoiv  that  the  genu  ch^mc- 
IcristJc  of  the  jiarticuUr  disease  is  not  so  much  the  cause  of 
the  otitis  media  as  are  the  bacteria  of  suppuration,  and  that 
the  number  oE  these  last-named  germs  present  depends  en- 
tirely upon  the  degree  of  systemic  infection. 

It  may  seem  that  this  line  is  rather  sharply  drawn,  as 
many  cases  present  in  which  at  first  it  is  almost  impossible  to 
reconcile  clinical  experience  with  this  theory.  A  careful  study 
of  many  cai^es  has  convinced  me  lh:it  where  these  anatomical 
boundaries  are  transgressed  this  departure  is  always  m^irkcd 
bv  a  corresponding  change  in  the  general  symptoms  of  the 
paticntn  Thus  in  epidemic  inHuen-ta  oi  a  mild  type,  or  in  a 
mild  case  of  measles,  wc  should  expect  the  lower  portion  oJ 
the  tympanum  to  be  involved,  the  characteristic  sjjjns^  beingd 
comparatively  slight  amount  of  pain  in  the  cir.  of  short  dura- 
tion, and  quickly  followed  by  the  effusion  of  serum  or  scro- 
mticiis-  Where  the  cpiantity  of  fluid  is  not  sufficient  to  cause 
rupture  of  the  membnina  tympani  I  he  fluid  may  remain  in  the 
middle  car  for  a  considerable  length  of  lime.  During  thin 
period  the  temperature  will  remain  moderately  elevated,  or 
may  reach  normal  if  the  process  is  entirely  quiescent.  Sud- 
denly the  temperature  rises  rapidly,  the  patient  exhibits  con- 
siderable prostration,  and  the  pain  in  the  ear  returns.  An 
examination  will  now  reveal  that,  in  addition  to  the  e^utlon 
already  present  in  the  lower  portion  of  the  tympanic  cavity, 
ihetc  are  unmisfakabli^  evidences  of  involvement  of  fhr  vaults 
The  fluid  in  the  middle  ear  is  a  culture  medium  wliich  favors 
the  development  of  pathological  bacteria,  and  if  these  are  still 
present,  invasion  of  the  upper  portion  of  the  cavity  may  take 
place  at  any  time-  In  the  same  manner  those  cases  where 
the  process  at  first  seems  confined  Ic  the  upper  portion  of  the 
cavity,  but  does  not  go  on  and  rupture  through  ShrapncHe 
membrane,  may  remain  quiescent  for  several  d^ys,  the  tem- 
perature becoming  normal  and  the  pain  h>  the  ear  disajw 
pean  although  the  local  manifrsiations,  such  as  redness  atM>vc 
the  short  process  and  above  the  anterior  and  posterior  liga< 
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iDcnts.  still  continues.  A  sudden  rise  o!  tcmpcraurc,  with 
pain  in  ihc  affected  organ,  is  accomjianicd  by  a  bulging  ol  Uie 
entire  pcisterior  quadrant,  :tncl  a  nipid  extension  of  the  redness 
to  the  region  of  the  mrmbrana  vibrans.  Here  the  product*  ol 
l(»tlanimiilion  have  passed  into  the  atrium,  following  ihe  long 
process  of  the  inctrs  ;  and  the  iiu-nlvement  iif  the  ;i1riitin  i%  tu 
be  looked  upon  as  a  secontlary  infection,  giving  rise  tti  distinct 
sjinptoma.  Il  is  scarcely  iictcssary  to  call  to  mind  the  clinical 
importance  ul  the  lacts  already  stated  when  wc  remember 
that  any  intlammation  in  the  upper  portion  of  the  tympanic 
cavity  always  constitutes  a  disease  of  considerable  gravity, 
and  nnt^  which  demands  prompt  measures  for  its  relief,  while 
nn  inRammaiion  of  the  atrium  is  comparatively  simple  il  we 
can  confine  it  lo  thi*  rt'glon.  AccorcHng.  ihen.as  our  gen- 
eral  disease  is  mtld  or  severe,  wte  may  predict  with  considcr- 
alilc  certainly  a  corrcs|foadinK  degree  of  aural  involvement. 
The  exact  method  of  dealing  vvith  thcuLC  conditions  has  already 
been  sufficiently  dilated  upon* 
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In  general,  wc  may  state  that  any  chani;:e3  within  ihe  vis- 
cera produce  disturbances  referable  to  the  ear  chiefly  'rom 
their  effect  upon  the  general  venous  circubiion.  Where  the 
venous  How  through  the  larger  viscera  Is  obstructed,  a  dam- 
ming back  ijf  the  return  current  from  the  inlerriAl  rar  results 
leadlnL^  in  lime  tn  a  diblntion  nf  the  venous  channels  witliio 
the  auditory  apparalu.s.  This  is  particularly  true  of  the  laby- 
rinth. and»  as  already  mt^niioned.  constitutes  a  common  cause 
oJ  labyrinthine  congestion.  Within  Ihc  middle  car  or  within 
the  meatus  corresponding  chani^cs  may  occur,  a*  evidenced 
by  an  increased  vascuUncy  in  the  parts  and  a  greater  tor* 
tuodty  of  the  minute  veins. 

NKPirRiTrSn 

In  nephritis  the  pathological  conditions  found  in  the  nrgan 
of  hearing  depend  botti  upon  the  obstruction  to  the  general 
venous  circulation  and  also  upon  that  condition  of  the  arteries 
80  frequently  met  with,  known  as  artcrio-capiUary  hbrosis. 
As  the  result  of  these  chnngcs  within  the  veitftel  wall»,  the  tis- 
sues are  poorly  supplied  with  blood,  the  result  being  that  the 
entire  economy  is  in  ;i  condition  below  the  normal  standard 
of  health.  The  quality  of  ilit^  bhHid  circulating  within  the 
vessels  is  also  impoverished,  its  fluid  elements  being  relatively 
incrcLised, 

Within  the  tymi>anum  these  changes  in  the  vessels  and  in 
the  quality  of  the  blood  frequently  result  in  a  transudation 
of  serum  through  the  vessel  walls,  the  lesion  beinp  similar  to 
that  of  pleural  effusion  in  nephritis.  This  condition  should 
not  be  looked  upon  as  an  intl^mmalion,  although  it  is  fre- 
quently called  otitis  media  serosa.     The  process  is  entirely 
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mechanicnl.  ond  the  diiid  is  tlie  result  of  transudAtioiv  and 
not  oi  an  inflammation.  The  flui<i  within  the  cavity  may  be 
absorbed  spontaneous] y,  or  may  remain  /or  ar  in<)c-tinitc^  pe- 
riod. When  ihc  middle  car  is  in  this  condifiori  it  is  more 
liable  Lo  bectnnr  the  seat  of  a  mild  catarrhal  inflaninialion 
thnn  under  normal  conditions,  Coincident  with  the  effusion 
there  is  usually  a  partial  or  compieie  stenosis  of  the  Eusta- 
chian tube,  due  to  passive  con^estioti  o[  the  lining  membrane, 
with  a  diminution  of  atmospheric  pressure  within  the  middle 
can  This  change  Javors  the  passage  oi  fiuid  Irom  the  blood 
vessels  into  the  tympanic  cavity,  and  the  process  lends  loefleet 
permanent,  changes-  From  thr  weakness  of  ihe  vessel  walls 
nipEure  is  not  nncommon.  and  ha^niorrhagic  otitis  media,  or, 
more  properly,  h;t:inato- lynipanum.  is  occasionally  fecund. 
These  hicmorrhagcs  may  iilso  occur  in  the  external  auditory 
cnnaL  or  between  the  layers  of  the  drum  membrane  itself. 
Similar  changes  may  take  place  within  the  labyrinth,  in  one 
case  causing  an  increase  in  labyrinthine  pressure  either  by  an 
augmentation  in  ihe  quantity  of  perilymph  or  by  actual  hwm- 
orrbage  into  the  labyrifithinc  channels.  In  the  laiter  inslanceit 
the  extra vasaritin  of  blood  may  destroy  ihe  etui  organ  ol  the 
audiloi  y  nerve  ovcra  given  area,  rendering  it  useless  and  iuca* 
pable  (if  performing  its  function.  This  will  lead  lo  absolute 
deafness  to  the  particular  sotmd  which  this  portion  of  the 
cochlea  perceived,  llicmorrhagic  changes  in  ihc  sheath  of 
the  auditory  nerve  may  also  complicate  a  chronic  nephritic. 
The  bKsod  supply  oi  the  labyrinth  is  derived  from  several 
channels,  and  hence  the  occlusion  of  ore  of  these  efiercnt 
ve<(weU  might  Take  place  without  serioualy  Impairing  the  func- 
tion nf  Ihe  pari,  the  blond  supply  being  malnlained  through 
Ihc  collateral  circulation. 


Mftastasis, 

An  extensive  suppurative  process  in  any  portion  oi  the 
body,  such  as  an  acute  oitteorDyelitis  or  bony  caricii,  or  necro- 
sis located  in  ;my  region,  may  be  the  point  ol  origin  of  infec- 
tious emboli,  These  arc  carried  through  the  various  circula- 
tory channels;,  cither  into  (he  middle  ear  or  labyrinlh,  and 
their  lodgment  produces  symptoms  dependent  upon  the  shut* 
ting  off  of  the  blood  su|)p1y  of  the  part&  beyond, or  by  a  local* 
lied  sccondarv  infecli<nts  process  which  they  excite.  It  is 
not  improbable  that  chronic  suppuration  within  the  accessory 
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ftinuscs  oi  the  nasal  cavity  is  responsible  for  many  obscure 
aiiral  symptoms  met  wilh  in  Ihcsc  ca&cs.  Tbc  entrance  of  an 
embolus  into  Uic  liload  current  from  one  of  the  &cccsM>ry  >!> 
')U5C&>  and  its  subsequent  passage  into  ihc  labyrinthine  vessels, 
Is  the  moat  plausible  explanation  of  tbc  ca^CH  of  mild  itanitu» 
and  sudden  impairment  ol  hearing  oi  moderate  degree  which 
arc  ircqucntiy  met  with.  In  ulcerative  endocarditis,  an  in- 
fection either  of  the  internal,  middle*  or  external  ear  may 
take  place  in  the  same  manner,  [mm  a  detachment  id  the  vege- 
taUoDs  on  the  cardiac  valves. 

In  ;icute  [mtman»ry  afrcc:lic)ns,  particularly  pneiimonin,  an 
acute  middle-car  tnflimmntion  may  result  irom  tbc  passage 
of  the  infectious  germ  throvigh  the  blood  current  and  its 
lodgment  in  the  tympanic  mucous  membrane.  It  is  probable 
that  certain  coses  arc  due  to  the  entrance  of  germs  through 
the  Eustachian  tuiic  The  degree  lo  which  the  middle  ear  is 
involved  will  depend  upon  the  sererity  oi  the  pulmonary 
process :  if  this  is  severe,  the  auml  inflrvrnmation  will  be  sup- 
purative, while  in  the  miUier  caries  it  is  a  simple  catarrhal 
inflammation,  or  may  cease  sponfanL'Dusly  at  the  sta^e  uf  cun* 
gcMiuu. 

Tuberculosis. 

In  tuberculosis,  the  involvement  ol  the  middle  car  is  char* 
tcterizcd  by  the  insidious  manner  in  which  the  infection  de> 
velop*,  frequently  the  first  Snymptom  which  the  patient  recog- 
nizes being  discharge  from  the  car,  there  having  been  no 
pain  or  noliccahlc  inipaii  mcnt  iif  heuring  pieviouit  to  thn 
time.  On  cxamiiiariim,  the  entire  drum  mcmbninc  tnny  be 
wanting^  nnd  in  some  cases  the  ossicula  thcmsclvc5  may  have 
become  in/olvcd.  Where  the  destruction  (d  the  membrane 
has  taken  place  over  a  limited  arcn  the  pertoration  presents 
a  somewhat  characteristic  appearance^  It  is  usually  circular^ 
the  edges  are  thick  and  cicrted,  and  present,  instead  of  the 
bright-red  color  commnnlv  observed  in  a  simple  perforation 
of  the  incmbnina  tympani,  a  blue*t^hi[e,  glossy,  a.-deina!ouK 
appearance  compaiabk  lo  that  seen  over  the  arylit^noid  car- 
tilages in  laryngeal  tuberculosis.  Another  condition  which 
is  somewhat  characteristic  is  the  appeamncc  oi  two  or  more 
distinct  pcrlorations  in  the  mcmbnine.  Where  the  ossicles 
arc  involved,  the  surrounding  bony  structures  arc  quickly 
attacked,  and  the  entire  mastoid  may  be  broken  down  even 
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at  a  very  early  period-  Ii  is  imporiant  lo  recognuc  ihe  dis- 
ease fn  Its  incijiieticy,  as  prompt  remuv^il  of  the  afftcted  parts 
mny  check  the  progress  and  relieve  to  a  degree  the  sys. 
tcmic  condition  dcpenderl  uj>un  it.  Usually,  when  the  or^aii 
oi  hearing  is  attacked,  the  pultnoniiry  or  visceral  involvement 
is  an  affair  of  so  much  greater  gravity  than  the  aural  affcc* 
tioEi  as  to  make  this  latter  insignihcant.  lU  trom  the  severity 
of  the  symptoms,  or  in  the  hope  of  Blopping  the  progress 
of  the  afTcction  it  is  deemed  advisable  to  attack  the  local 
lesion,  we  should  remember  thai  any  operative  measures  will 
be  greatly  aidptl  by  ihc  ndirifnislniiifjn  af  those  dnigs  which 
seem  to  exert  a  specific  influence:  ujjoii  iIlc  tubercular  pro- 
cess. 

The  nutrition  ol  the  pnticnt  should  be  particularly  at- 
tended to.  Cod-liver  oil.  the  hypophosphilcs,  ard  the  vari- 
ous preparations  ot  malt  arc  all  ol  value  in  the  vitrious  cases, 
and  much  is  to  be  said  in  favor  of  the  administration  of  creo- 
sote in  doses  o(  one  hall"  to  three  grains  three  or  four  times 
daily.  While  I  do  not  wish  it  to  be  understood  that  the  tym- 
panic le&ion  demands  trL-atmeiii  in  a  large  majority  of  cases. 
Of  that  radical  trtatnicnt  directed  In  ThLv  part  i*  advi^abh^  it 
is  well  to  bear  m  mind  the  possibility  of  systemic  infection 
from  ihis  focus,  and  also  the  tcict  that  the  local  process  is  sure 
to  extend  nipidly,  and  is  henct^  more  easily  checked  in  its 
early  stage  than  alter  it  has  existed  for  a  considerable  period- 

In  leucaemia  a  form  of  deafness  \s  found  dc]>eiiding  upon 
the  passage  of  minute  cclN  or  lymph  corpusclci  into  the  laby- 
rinthine channels  (Fig*  158).  narrowing  their  calihrc  and  in 
time  even  leading  to  a  complete  obliteration  oi  their  lumen. 
In  the  early  stages  this  deposit  is  cellular  in  structure;  but  if 
the  patient  survives  the  disease  for  a  long  timi*,  organisation 
of  this  tissue  may  take  place,  and  the  obliteration  of  the  la  by- 
rinthine  passages  is  effected  by  an  osseous  deptjsil,  (lie  symp- 
toms depending  upon  thrextent  oi  the  lot;tl  piocess  and  upon 
iU  severity.  1(  is  rccogai/td  by  the  presence  of  the  gen- 
eral leucicmic  condition,  and  wiih  the  sudden  appearance  oi 
deafness  which  gradually  grows  worse,  together  wilh  vcrti(-o, 
nausea,  and  subjective  noises.  The  functional  examination 
reveals  a  lesion  ol  st>und -perceiving  app-iratus  ratherihan  one 


65S    COMPLICATIONS  OK  CKKOMC  VISCERAL  LK5IOSS. 


rtfcraWc  to  those  parts  concerned  io  sound  transmission. 
Practically  nothing  can  be  done  to  stay  the  progress  of  the 
afTcction*  our  efforts  :it  tre:itnieni  being  as  futile  as  those  em- 
ployed to  combat  the  conslitutional  aficctlon. 


r 


Tta.  T^S- — Section  ihrt^Ligli  eUc  midftle  lum  of  Ihc  cochlea  in  k  nuc  of  Itiuvmic* 
thowmi;    mtillKiUoii,     (< 'tadcnica.*)     O.    Uone;    5.  y^.  Scala    rt^tibuti;   S.  '/-, 

Nerve  i;i|un)i1an  In  rh^  UminA  ipiialU-  t./.g*  MtmbriDft  Iflrtotia:  A.  Inarr 
liaif-kcILk ;  m.  n.  C^rir^  rudn  \  t^i.  d,  l-iniVu^  laiiiini  hinnli*;  /,  GpithvUiim  of 
kulcLLi  ^riimtit  mirmiiH :  /.  E(:iilhcliikm  cX  jiuku^  fi>ifAlJA  CKtcmut  \  C  £-.  Onur 
cslU  of  Coni  tna  UeiUr ;  1'.  r,  A  UAudiu*'*  c«llt. 


*  Arch.  rUr  Ohrenlienk  .  ml.  ulil,  p. 
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Diabetes. 

In  severe  cases  of  diabetes  the  most  characteristic  affco- 
lion  referable  to  the  car  is  the  occurrence  ol  acute  circum* 
scribed  external  otitis.  When  we  remember  how  prone  the 
diabetic  patient  is  to  iurunculosis,  we  can  explain  the  occur- 
rence ol  the  aural  lesion  upon  the  same  ground,  Eczema  of 
the  auricle  and  canal  i&  also  of  common  occurrence-  Within 
the  tympanum  there  is  scarcely  any  condition  chamctcristic 
of  diabetes*  although  it  is  probable  thaf  all  structures,  includ- 
ing tliose  ot  the  middle  ear>  arc  more  liable  I0  attacks  oi  in- 
flammation  than  under  normal  conditions,  Symptoms  refer- 
able  to  the  sound  perceiving  apparatus  probably  depend  upon 
either  labyrinthine  haemorrhage  or  extravasation  into  ibe  me- 
dullary or  cortical  centres.  The  repair  of  any  lesion  sponta- 
neously is  slow  in  ihesc  cases.  When  the  condition  is  an 
acute  inflammatory  one,  suppuralian  is  the  rule.  This  !% 
worthy  of  note  where  the  mastoid  process  becomes  involved 
conaccuiivc  to  an  inflammation  within  the  canal  or  middle 
ear.  Often,  in  spite  ol  the  greritc^t  precaution,  prolonged 
suppuration  occurs;  and  while  wc  should  not  be  deterred 
from  operating  upon  diabetic  patients  for  this  reason.  cfTorls 

pcure  perfect  asepsis  must  be  vigorously  enforced. 


GnUT  A\n   R]tHrM/VTl!iM. 


^H       Gout  and  rheumatism  prohably  exerl  a  greater  influence 
^Bnpori  ihe  organ  of  hearing   than  is  usually  supposed.     It  is 
^Kv>t  necessary  that  the  patient  shall  have  ever  been  the  victim 
^^nf  an  ^cuic  gouty  or  rheumatic  aTtack,  the  hereditary  diathet- 
ic condition  being  sufficient  to  induce  patbolofpcal  changes 
j       within  the  ear.     While  the  cases  dependent  upon  roui  or 
I        rheumatism  as  the  sole  cau*e  are  probably  rare,  any  acute  or 
chronic  inflammatory  process  arising  from  some  other  cause 
L*   mndifR.'d    In   a   niarked  dfgree    through    these   diatheses. 
Thu!^  in  numerous  cases  of  lutnsuppurativc  otitis  media  nur 
measures  for  rclicl  may  be  without  result  until  intcinnl  medi- 
tation ia  directed  toward  the  correction  ol  the  gouty  or  rheu- 
Rvatic  taint.     En  the  canal  itsell  a  persistent  ec/ema  rather 
mild  in  character  is  frequently  met  with  in  patients  gtiUcrin^ 
from  a  gouty  diathcsU.     Although  in  iraelf  this  inflammation 
would  scarcely  attmcl  the  aileniion  nf  the  patienl,  it  lead*  to 
a  coTiditinn  of  the  cutaneous  lining  of  thr  canal  which  favors 
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the  dcvelopiDcnt  of  vrgcUblc  ]i3ra&itcs.     Wlicii  these  hi 
once  gained  lodgment  in  ihc  meatus,  the  local  mflammatkm 
which  they  excite  by  their  prcftcnce  i^  sutBcicnt  ro  product: 
marked  sytnptoms  from  which  the  patient  seeks  relict* 

TreaEiiient  of  the  IocaI  condition  will  probably  be  withou 
avail  unless  the  ^outy  diaihesJa  U  at  the  same  time  borne 
in  mind  ard  combated.  In  the  iymp;intim  itself  we  find  in 
rare  instances  ;in  inflammation  oi  the  iiilcrossicular  aiticni 
tfons  which  is  prchahly  rheumatic  in  nature.  The  IticAt  a| 
pcarancc&  are  co^kfncd  to  the  tmmcdtiitc  region  of  the  arttcu. 
lation.  The  pain  I»  severe,  the  constitutional  disturtxincc 
marked  and  out  ol  proportion  to  the  local  lesion,  and  cflorts 
to  afford  relief  arc  unsuccessful  until  antirhetimatic  drufis  are 
administered.  The  syinptomi^  abate  under  this  plan  of  inedi> 
cation,  and  the  disease  follows  the  course  of  an  acute  articu* 
lar  rhcumalism  of  any  of  the*  larger  joints  It  was  formerly 
siippuMfl  thiit  the  gouty  d>atlir%i-s  t-xcrlrd  a  [leuultar  iuflucnice^^ 
upon  the  development  of  exostoses  within  the  bony  mcatiji^^| 
but  this  theory  haa  not  been  borne  out  by  subsequent  iuvcmI* 
gntion.  Of  much  more  importance  is  the  inHucncc  which 
this  diathetic  condition  exerts  upon  the  walls  of  the  blood 
vessels.  Arterial  degeneration  takes  place,  the  vessels  b>' 
coming  rigid  through  the  deposit  of  lime  salts  in  their  wall: 
thus  narrowing  the  calibre  and  so  weakening  the  wall*  thitj 
they  are  easily  ruplured  by  any  sirdilcn  increase  in  blood^ 
pressure.  These  effects  are  most  m^trkcd  wiihin  the  labyHntlv 
and  give  rise  to  subjective  noises,  giddiness,  and  slight  im- 
pairment in  hearing.  In  advanced  c^strs  the  occurrence  of 
capillary  haemorrhages  also  serves  to  explain  ma^uy  of  the 
symptoms  met  with. 


Th, 


Medicinal  Substances, 
ingestion  of  certain  medicinal   substances 


exerts  t 
specific  influence  upon  the  org;in  of  hearing.  Of  these,  thP 
most  prominent  i\  (|ninin<:,  Salicin,  salicylic  acid  and  its 
sails  exert  a  similar  inUucncc  in  a  less  degree.  In  general 
these  changes  constilutc  in  mild  cases  a  congestion  both  of 
the  middle  ear  and  ol  the  labyrinthine  structurcSn  When  any 
drugs  of  this  character  are  administered  in  excesHve  dos«« 
this  hyperfeniia  may  lead  to  rupture  of  the  vessels,  causing 
minute  hiemorrhagfs,  When  administered  for  a  long  period, 
even   in    moderate   doses,  the  chronic   congestion  produces 


I 


r\ 


MEDICINAL  SUDSIANCES, 


661 


strijchirnl  changes  fwriiailarly  within  ihr  labyrinth,  which 
(Ui  11  jt  disappear  even  alter  the  adinimst  1*1  lion  of  Uic  drug  is 
slopped.  When  iPic  car  is  in  a  normal  condition  il  is  probable 
ihai  serious  injury  loUowing  the  c<hibilion  of  these  drujfs  is 
comparaiivcly  rare  ;  but  where  the  car  is  the  seat  of  a  chronic 
iiinammatory  process,  or  U  pariicuUirly  susceptible  to  cir- 
cublory  changes,  their  use  ts  to  be  guarded  affainst-  It  is 
maniti^&ily  impossible  lu  prevent  tht-  use  of  tlitrst-  rt'inedfeft  in 
.til  cimes  oF  chronic  aural  disease,  but  ihey  shcnild  ncvrr  be 
given  except  in  an  extremity,  and  then  should  he  exhibited 
ill  small  doaes,  and  discontinued  ns  aoun  as  possible.  The 
habit  ol  prescritnng  large  doses  0I  <iuinine  for  a  cold  in  the 
head  can  not  be  loo  strongly  prohibitedn 

The  moderate  use  of  tobacco  influences  the  organ  of  hear- 
ing but  slightly,  whether  the  parts  are  in  a  state  of  health  or 
di';fi;ise.  U  was  formerly  supposed  that  its  use  aggravated 
any  pre-CNisling  cahirrhal  influmni;iTiou  of  llie  ujtper;tTi  IracI, 
and  in  this  way  aggrav.itcd  chronic  affections  of  the  tyio* 
panum.  The  danger  in  the  use  of  tobacco  docs  not  Uc  in 
ibis  direction,  but  rather  in  the  cflect  which  the  drug  exerts 
upon  the  general  nervous  system.  LI  the  habitual  use  ol  t^ 
bacco  produces  consiitution,il  disturbances  referable  to  Ihc 
general  nervL^us  system,  there  is  no  question  about  the  advis- 
ability  of  stopping  U  at  once.  That  it  should  exert  any  spe- 
cific Aciinn  upon  the  organ  of  heanng,  while  ihe  general 
nervcuis  organism  escapes,  is  exceedingly  imjinibabic.  We 
may  practically  disregard  any  action  upon  the  conducting 
mechanism:  and  if  the  receptive  portion  of  the  auditory  sys- 
tem sufTerft  from  it»  habitual  use,  we  shall  have  confirmatory 
evidence  from  its  effect  upon  other  portion*  of  the  nervous 
system.  The  particubr  region  ol  the  perceptive  tr^ct  af- 
fected Is  probably  either  the  nerve  trunks  or  centres  them- 
:Crlv». 


CHAPTER   XLV. 

DISTURBANCES  OF  AUDITION   PErESDe?rr  UPON  FUNCTIOKA] 
NCRVOCS   DISORDERS. 


Thh  luost  oooifnoQ  fuoctiooal  disLurfaaaccs  <jf  the  nervo 
svMc^m  which  f>roc]ucc  any  markc<l  cilcct  upon  the  organ  of 
hcannii:  «rc  those  Icnonii  under  the  tcmts  "  ncuras[h<mb " 
and  "hrsleria." 

Since  the  exact  luiurtf  of  ihe»  coi>di!ions  is  at  prcse 
problcrDitJeai,  the  manner  in  vrhich  ihcy  influcnec  the  vari- 
ous portions  of  the  sound -perceiving  mecbanisin  is  a  mat- 
ter of  conjccturtr-  In  certain  instances  neurasthenic  or  hys- 
terica) paiicntfi  will  present  marked  disturbances  reftr^ble  to 
ihr  (irgan  of  hearing.  These  disturbances  probably  depend 
upon  some  slight  pre-existing  patbologicaJ  gondition  which 
ordinarily  would  pass  unnoticed.  The  lesion  may  lie  either 
m  the  meatus  or  in  the  tympanic  cavity,  and  be  entirely  un- 
recognizable upon  airelul  examination;  but  as  it  constitutes 
the  poini  of  le^t  resistance  in  the  nervous  system,  the  mani^ 
testation  of  a  neurasthenic  or  hy^ierical  condition  is  exhibited 
here  rather  ihan  in  amjthcr  loc^iliiy.  The  reason  for  t>elievii^ 
thi^,  is  that  where  a  modcraic  affrutJon  of  ihtt  sound-conduct- 
ing mechanisra  exists,  the  dt?(turbaiice  of  function  is  out  of  all 
proportion  to  the  pathological  condition  pre&cnt :  ant)  in  addi- 
tion lo  thcac  symptoms^  which  arc  charactenslic  of  involve- 
ment of  the  transmitting  appnrfLt us,  certain  other  manifesto 
lions  present  which  can  only  be  explained  by  the  abnormal 
general  condition. 

NEVRAjrrilPKTA- 

In  neurasthenia  the  entire  nervous  system  seems  to 
overtaxed  by  even  a  moderate  efTort :  and  where  the  lunctiooi 
'if  any  one  oi^an  is  impaired,  as  in  the  cases  umler  considera- 
tion— the  organ  of  he^iring — this  impaircnent  is  maf^nilied  to  a 
great  degree.  In  general  these  cases  arc  characterixed  b>' 
the  symptom  which  may  be  termed  *' auditory  strain,"    la 
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conversation  with  one  mdividual  the  palient  hears  fairly  well, 
and  the  hcanng  is  usually  better  early  in  the  morning.  Aficr 
being  subjected  to  the  fatigue  consequent  upoii  the  day's  ac- 
tiviiy,  the  hearing  power  becomes  much  dinimUhed.  and  any 
eSort  on  the  part  of  the  patient  to  di^uise  the  symptom 
simply  magnilies  it.  The  local  impairment^  in  turn,  reacts 
upon  the  gcFicral  condition  of  the  patient  to  a  considerable 
degree,  frequently  causii^g  hini  to  become  hypochondriac, 
and  in  some  cases  leading  to  acute  melanchiilia.  The  h^iiring 
Is  more  impaired  in  a  noisy  than  in  3  quiet  room :  linni[ns  Is 
present,  and  varies  greatly  in  degree,  being  more  marked 
when  the  patient  is  tired*  in  addition  to  these  subjective  symp* 
toms,  certain  others  manifest  themselves,  such  as  a  Iceling  of, 
formication  in  the  canal;  a  feeling  ol  occlusion  in  the  meatus,  as' 
though  a  foreign  body  were  present:  or  a  sensation  of  irritaTion 
referred  either  to  the  Eustachian  orifice  or  to  the  base  of  the 
tongue.  Oilen  during  the  process  of  examination  the  hear- 
ing fluctuates  greatly.  H  patients  can  be  convinced  that  no 
test  is  being  made,  they  irct|uently  respond  to  questions 
asked  in  a  moderate  lone  of  voice :  as  soon,  however,  as  they 
become  aware  that  the  power  of  audition  15  being  estimated 
their  anxiety  to  hear  causes  a  marked  diminution  in  the 
power, 

Diagnosis, — As  said  before,  certain  deviations  from  the 
normal  standard  may  be  found  u]>f)n  speculum  cJcamfuation, 
or  these  departures  from  ihe  norniiil  may  l>e  mi  slight  .is  to 
I^  eniircly  ovcrlo<»kcd.  Fuiiclional  cxaiiiination  is  a  nialtcr 
of  cnnsiderable  difficulty,  especially  if  any  rccngnixed  IcMoa, 
of  the  conducting  apparatus  is  present,  the  answers  oi  the  pa*' 
ticnt  being  very  misleading  unless  the  general  condition  is 
borne  in  mind.  As  a  rule,  luw  tones  are  well  heard,  the  low- 
est limit  of  the  sc^lc  being  frequently  preserved,  even  where 
inspection  shows  a  marked  alteration  in  the  conducting 
mechanism.  The  upper  tone  limit  may  be  moderately  low- 
ered, but  is  occationrtlly  elevated,  and  the  high  miles  may  be 
painful.  Bone  conduction  is  diminished,  while  sharp  sounds, 
such  as  the  tick  of  a  watch  or  the  click  of  the  acoumetcr,  gjvc 
varying  results,  being  heard  at  one  time  exceedingly  well,  at 
another  time  poorly  or  not  at  alL  The  voice  is  usually  heard 
better  relatively  than  cither  the  watch  or  acoumetcr. 

The    most  valuable  aid  in    diagnosis  i*  a  comparison  of 
the  results  obtained  by  functional  examination  with  the  gen* 
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cral  historj  of  ihe  case.  When  we  consider  the  uodu?  fm-l 
portance  vrhicli  these  }>aticTLt&  attach  lo  the  slight  subjective, 
symptoms  of  which  ihcy  complain — referable  lo  the  meatus, 
the  vault  of  the  phnrynx,  or  region  of  the  Eustachian  tube 
— we  can  readily  understand  why  the  results  of  tunctionul 
eMLniin;«tiun  should  be  w  ^t  variance  with  what  might  be 
expected. 

The  hyperacuaia  which  is  qniic  commonly  observed  in 
these  cn»iC5  e:icphiinK  the  prcseTvatiini  of  the  lower  lone  limit 
even  when  this  should  be  considerably  elevated.  We  aie 
apt  to  be  misled  also  by  this  symptom,  for  quantitative 
tests  may  yield  entirely  negative  results,  the  patient  hcmr> 
inc  the  watch,  acoumctcr.  or  whispered  speech  at  the  normal 
dij;t3nce.  Continuing  the  examination  (or  some  time,  we 
shall  usually  find  that  the  organ  soon  becomes  tired  and  the^ 
hearing:  power  rapidly  diminishes.  This  fatigue  manifests 
itM-lf  n<jl  nnly  fur  any  une  smmd,  but  when  this  CLniditiiKi  is 
reached  all  sounds  (ire  poorly  perceived.  This,  we  must  re*' 
member,  is  a  marked  deviation  from  the  normal  siaudard. 
tn  health,  although  the  sonoruuft  vibrations  of  any  given 
pitch  will,  after  a  time,  so  fatigue  the  perceptive  centres  as 
to  reduce  the  power  of  audition  for  that  particubr  sound, 
yet  this  impairment  of  function  does  not  invanably  occur 
with  the  perception  of  sounds  of  different  pitch,  but  rather 
renders  ihtr  hearing  of  ihcm  marc  acute.  In  order  to  test 
ihe  case  wifh  wliich  ihe  ear  h  faligued  it  is  nnly  nccrssary 
to  make  use  of  a  tuning  fork  of  512  V,  S*,  or  the  oclavd 
ahovc  this,  and  maintain  the  fork  in  vibralifm  close  to  the  rar 
for  a  period  of  live  to  ten  minulcs,  setting  it  in  vibration 
anew  aa  soon  as  its  note  becomes  weak.  If  the  forlc  is  struck 
with  appro scimately  equal  force  each  lime,  it  will  be  found 
that  ihe  period  during  which  its  vibrations  are  perceived  wilt 
become  shorter  and  shorter.  In  some  cases  we  find  that  the 
ear  very  quickly  cf;ises  tu  perceive  the  note  of  the  fork.  If 
ni»w  thr  iii^trunienl  i^  rrmiivcd  fmni  the  ear  for  a  lew  sec- 
onds, and  then  again  brought  immediately  in  front  of  the 
meatus,  the  note  will  again  be  heard,  although  the  instru* 
ment  has  not  been  set  in  vibration  alrcsh,  and  hence  the 
sound  is  lees  intense  than  when  it  was  removed  from  in  (root 
of  the  ear.  This  is  called  a  secondary  perc*eption  of  the  notc> 
In  marked  instances  we  find  even  tenuiry  or  quaternary 
perceptions-     This  phenomenon  corroborates    the  statement 
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of  tlic  patient  that  the  jinwcr  of  audition  is  poorcM  in  UMcn- 
ing  to  general  conversation, 

ProgTiosjs,— Aside  from  any  organic  changes  which  ma>' 
be  present  either  in  the  middle  ear  or  labyrinth,  Ihe  prog- 
nosis will  depend  upon  our  ability  to  control  the  general 
nervous  condition.  This  is  difficult,  and  the  outcome  of  such 
a  ca«r  must  always  be  uncertain.  H  the  patient  can  be  per- 
su4dcd  to  think  less  about  his  htiinng,  there  i*  iair  hope  that 
the  power  of  audition  will  improve. 

Treatment. — No  drug8  exert  a  specific  action  upon  the 
central  portion  ol  the  auditory  apparatus  in  this  condition. 
and  the  treatment  of  defective  hearing  will  resolve  itself  into 
the  treatment  of  neurasthcmi.  Strychnine  in  large  doses,  as  a 
nerve  innic,  is  of  use  in  a  considerable  proportion  of  cases. 
Where  the  strychnine  increases  the  eicdtabJHty  of  tlie  pa- 
tient. tbi?»  maybe  controlled  by  the  adniinisuarlon  i»f  hno- 
mide  ol  sodium  in  proper  doses  at  the  same  time,  Wc  rhus 
overcome  the  reflex  excitability  produced  by  the  first  drug. 
A\'hi]c  wc  in  no  way  diminish  its  action  as  a  nerve  tonic  and 
a-:  a  stimulant  to  the  nervous  centres.  A  complete  change 
of  scene  is  advisable,  and  where  the  disease  has  reeiulted 
from  prolonged  mental  exertion  it  h  well  to  interdict  work 
of  iKi&  kind.  This  is  by  no  means  an  Absolute  rule,  as  a  con- 
liderable  proportion  of  patienii  do  not  improve  unless  their 
minds  ^re  occupied  in  some  manner.  A  complete  change  of 
occupktiiLin  is  desirable  in  these  cases,  since  they  may  become 
so  interested  in  their  work  a9  to  forget  themselves,  and  thus 
second  our  cEforts  in  restoring  thdr  normal  condition. 

HVSTKRIA. 

This  affection  iK  closely  allied  to  the  one  just  described, 
and  frequenily  accompimics  it.  Why.  in  a  given  rasr-<if  hvs* 
Icria,  symptoms  referable  Ut  the  car  are  paramount,  can  be 
«xpLiired  only  on  ihe  ground  already  given  in  considering 
Ihc  effects  of  neurasthenia— that  in  these  cases  the  car  i*  the 
point  of  least  resistance. 

Symptomatology.  —Impairment  in  hearing  varies  greatly 
in  degree,  but  is  usually  profoimd,  and  the  patient  may  be 
completely  deaf.  The  deafness  comes  on  suddenly,  as  a  rule, 
quite  frequenilv  as  the  result  of  some  severe  mental  shock, 
and  possesses  the  peculiar  characteristic  of  jircscrvirg  the 
original  degree  of  impairment  throughout  the  entire  history 
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of  ihe  case.  The  condition  neither  iinproves  frradually  nor 
does  it  grow  worse.  Complete  restoration  of  function  may 
take  place  from  no  a^ignaWc  cause,  and  may  occur  quite  as 
suddcikly  as  ihc  jiowcr  of  hearing  disappcarcdp 

Another  curious  symptom  is  the  so-caUcd  transference 
the  lesion  from  one  side  to  the  other.     For  a  certain  icn| 
of  lime  the  ortran  of  one  side  alone  will  seem  to  be  pcrlccU] 
deaf.     Suddenly  the  hearing  will  be  restored  ujjon  ibii  ^idi 
but  at  the  snme  time  the  organ  of  the  oj>po)Lii<f  side  becomes 
affectwi.     This  chsmge  m:iy  be  rcpcait-d  any  number  of  limes. 
Pain  i*   quite  commonly  Lompltii^itd  *jf  in  the  region  of  Uwf^^ 
ear,  it  being  located  either  deep  in  the  meatus  or  in  the  in2^^| 
toid  process.     (Occasionally  this  pain  is  rclcrred  to  the  phar-^^ 
yngcal  vault,  Eilthough  this  is  not  common.     Giddiness  an<l 
subjective  noises  are  usually  absent,  the  case  thus  presentiog: 
a  marked  contrast  from  one  dependent   upon  neurasihcota. 
Where  other  symptoms  of  a  hysterica]  nature  are  present 
such  as  hemi.nn<'esihesia   or  hemipleg'ia,  the  dcfec:tfve  ear 
usually  on   the  side  of  the  body  presenting  the  sensory 
motor  impairmcrnl,  although  ihls  is  not  Invariable. 

Diagrnosis. — The  above  phenomena  may  be  observed  wbcrc 
to  all  appc^ii^nces  the  organ  is  perlcctlv  hcnllhy,  or  vrc  may^H 
Jiiid,  upon  examination,  evidences  of  a  preceding  suppurattrO'^l 
or  nonsuppurative  process.  The  eye  alone  aids  us  very  little 
in  making  a  correct  diagnosis  Much  information,  however, 
may  be  obtained  by  testing  ihc  sensitiveness  of  the  meaiut  ^j 
and  drum  membrane  by  melius  of  the  prube,  the  p;irt^  l^i'>SI^| 
quite  frequently  anrr^ilhctic.  Functional  examhiatkni,  ;iUt>,^^ 
may  itvcal  nothing  characteristic,  although  in  cjuitc  a  niim-^j 
bcr  of  cases  wc  find  that  both  the  upper  and  lower  limits  o£^| 
the  scale  are  poorly  perceived,  the  lower  tone  limit  bcing^^ 
elevated,  while  interference  with  the  upper  tone  limit  seems, 
to  be  more  common  than  with  the  lower,  the  high  notes 
ing  but  poorly  hc;ird,  as  a  rule.  This  reduction  of  the  uppei 
tone  limit  is  distinct,  usually  txti^iiding  as  low  as  4  or  6  «if  tht 
Gal  ton  scale. 

A  symptom  frequently  met  with  in  an  examination  is  the] 
alternating  perception  ol  the  high  notes  first  on  one  side  asm 
then   On   the  other.      Upon    one  side   the  upper  tone  ttmil 
will  be  found  greatly  reduced,  while  the  organ  of  the  oppo- 
site side  will  perceive  the  highest  tones  of  the  *calc   wiih 
ease.     On   repeating  the  experiment,  the  condition  vi 
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exactly  reversed*  and  tins  altcraalioa  may  be  repeated  several 
times  during  the  cxaminationH 

The  occurrence  oi  other  hysterical  manifestations  afiords 
confirmatory  evidence.  This  is  particularly  true  if  the  fteld 
of  vision  U  investigated,  since  in  most  cases  this  is  tintiormly 
contracted. 

Prognnsis. — It  i*  al>solutdy  irnpossihk  in  a  given  cast  lo 
render  an  iiilr^lligent  opinion  as  to  the  recovery  of  the  hejiring. 
It  is  a  well-knowi^  fact  that  in  hysteria  nuny  ai  the  syll1|:>tl]ltl^ 
may  compfctely  disappear,  while  ihc  others  remain  unabated  ; 
and  we  also  note  that  intcrkrence  with  any  special  sense  is  n 
symptom  which  docs  not  disappear  readily. 

Treatment.— Those  druj^  administered  for  the  control  of 
hysteria  are  indicated  in  the^e  cases,  V'nlerian,  either  in  the 
form  of  the  simple  tincture  or  the  ammoninted  tincriirc,  js 
often  of  value.  The  5;amc  Is  Iruc  of  asat(tlid;i.  the  bninudes. 
various  preparations  of  zinc,  phosphorus,  hyoscyamus  grilba* 
num.  etc. 

Hypnotic  treatment  is  probably  of  more  value  in  these 
cases  than  any  other,  and  is  always  worthy  of  a  trinh  It 
should  never  be  forf^tten  that  hysteria  is  a  diseascj  and  that 
the  patient  is  not  malingering;  hence  severe  measures  are 
worse  than  useless.  Curious  Instances  have  been  reported 
of  the  C(»mplcrt-  di^iappearancr  of  ihc  tlt-afness  upon  bringing 
a  magnet  close  to  the  ear.  By  this  same  means  it  lias  also 
been  po5Aiblc  to  tmnsfcr  the  condition  to  the  opposite  side. 
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A  rATHOLOGicAL  coiidition  in  any  portion  ol  the  body 
mtiy  produce  within  the  or^an  of  hearing,  not  only  altcmtioos 
o\  (unclion,  but  xilso  c(?rtain  visible  changes.  While  we  arc 
Inmiliar  with  the  precise  mechanism  by  which  mot^r  reflexes 
are  brought  about,  tho«e  of  a  sensory  or  trophic  character  are 
US  Vf-t  (ihst^tirc.  The  mnst  plausible  view  is.  that  utK!<fr  the 
rc8c\  ^ftimultjs  certain  changes  take  place  in  the  vascular  sup- 
ply of  the  part  affected,  ihn^ugh  the  acdon  of  the  vasoraotor 
nerves,  and  that  cnpillary  ditatntion  is  responsible  lor  ihc  phe- 
nomena produced.  In  tlic  conducting  portion  ol  the  organ  of 
hearing  the  deviations  from  the  normal  standard  are  ol  such 
a  nature  ns  to  be  visible  lo  the  eye,  while  in  the  nervous  ap- 
panitus  subjective  symptoms  are  the  only  indication  of  any 
change  from  the  standard  of  health.  Cnanges  which  take 
place  in  ihc  auricle  from  rcflci  action  may  cause  an  nbnormiil 
icdnc&s  or  congestion  u£  the  part;  or,  if  iht^  cajiillarirs  arc^, 
conMrictcd,  the  bhx»d  supply  will  be  diminislied.  the  ear  a|^H 
peering  pnic  and  bloodless.  When  ihe  trophic  nerves  are  liw^ 
Icrlcrcd  with,  a  cutaneous  eruption  may  occur,  the  most  com' 
mon  of  which  is  herpes,  the  auricle  being  covered  by  small 
vesicles  ai  first  discrete,  but  by  coalescence  forming  bullae 
The  symptoms  have  already  been  described  by  herpes  of 
auricle. 

VVirhin  the  canal  a  circumscribed  eitterral  otillft  may 
pend  up<jn  a  reflex  C'lu^-e,  the  pathnlngit-il  Irsinn  producing  it 
being  most  frequently  a  corresponding  condition  upon  the 
opposite  side.  Hypersensitive  arca^  may  also  develop  in  the 
meatus,  usually  in  the  bony  portion  and  upon  its  floor,  the 
region  being  excessively  tender  to  the  touch  of  the  probe, 
while  ficidar  inspection  either  reveals  no  deviation  from  the 
normal  condition,  or  only  a  minute  erosion  at  the  lender  point 
In  some  instances  periodical  attacks  of   bleedtag  from   the 
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meatus  occur*  depending  upon  changes  in  some  remote  organ 
oi  the  body. 

Wjihin  the  tympanum  a  reflex  stimulus  may  cause  zt  tran- 
sudation either  of  blood  or  serum  ;  in  either  case  the  quan* 
tity  of  Huid  may  be  so  ^re^t  as  to  cau^c  rupture  of  the  tnem- 
brana  tympani.  Instances  of  otitis  media  of  a  reflex  character 
have  also  been  observed.  Pain  in  or  about  the  car  in  a  vast 
majority  oi  uases  depends  upon  some  local  inflammatory  jiro- 
CC33.  It  is  occa-Monally  met  with  where  no  inflammatory  pro- 
cess presents  upon  the  most  careful  examination.  In  children 
particularly,  a  reflex  otalgia  often  occurs,  depending  cither 
up(^n  the  eruption  of  the  molars  or  upon  early  dental  carics- 
This  latter  condition  is  occasionally  the  cause  ol  an  inflamma- 
lory  afTcction  of  the  middle  ear.  either  acute  or  chrofiic.  A 
symptom  of  rare  occurrence  is  a  periodical  oe^dema  over  the 
m;istoid  process,  accompanird  by  exquisite  p:iin  :ind  tender- 
ness. I  have  observed  one  instance  uf  this  in  whieh  aeule 
middle-ear  inflammation  was  complicated  by  this  angioneurotic 
ccdcma  ;  considerable  difficulty  was  C!(pcricnced  in  arriving  at 
acorrectdiagnosts,  and  the  question  of  the  advisability  of  open* 
in^  the  mastoid  was  seriojsly  debated.  All  reflex  disturb- 
ances, particularly  those  of  a  painful  character,  arc  most  fre- 
quently met  with  in  females  of  a  neurotic  or  hysterical  type. 

When  we  come  to  consider  the  perceptive  tract,  cases  oi 
aiaeslhesia  or  para^sihcsia  are  by  no  means  uncommon.  A 
incMlerate  tuipairmcnt  of  hearing  may  be  the  result  of  visceial 
disturbances,  particularly  of  the  pelvic  viscera,  while  tinnitus 
resulting  from  constipation,  subacute  gastritis,  a  pathological 
condition  within  the  pelvis,  etc.,  is  ol  common  occurrence. 
An  interference  with  the  fitatical  function  of  the  ear  Is  proba< 
biy  ihc  most  familiar  example  of  reflex  excitation  of  the 
auditory  perceptive  apparatus.  The  giddiness  so  commoa  In 
disorders  of  digeslion  is  without  doubt  dependent  upon 
stImuH  conveyed  to  the  auditory  nucleus  in  the  medulla 
through  the  vagus  nerve,  the  va^uA  centre  lyitig  close  to  ihc 
nucleus  of  the  vestibular  nerve.  It  is  probable  that  here  the 
condition  is  one  of  increased  vascularity  froni  capillary  dilata- 
tion. Rea*on:nK  in  this  manner,  wc  are  able  to  explain  irreg- 
I  ular  attacks  of  impairment  in  the  hearing  of  short  duration, 

accompanied  by  intense  subjective  noises,  by  supposing  that 
a  similar  diMurba nee  has  taken  place  either  in  the  medullary 
I  centre  of  the  cochlear  nerve  or  in  the  cortical  auditory  cen- 
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trc  itself.  The  sympiQm  which  leads  us  to  suspect  that  any] 
funclionnl  disturbance  cf  the  car  in  dependent  upon  a  reHc: 
causrr  h  ihe  irregular  appmrancc  of  the  s^^mptoms.  and  thctr 
sudden  and  complete  subsidence,  often  from  oo  aiij:>aiciil 
cause.  Structural  changes  necessitate  a  certain  pernianei>cj 
oi  the  maniicstftlion ;  and  where  this  does  not  occur  we  can 
only  explain  the  condition  by  supposing  that  the  centres  havo 
been  irritated  by  a  temponry  increase  in  the  blood  supply. 

If  now  a  thorough  examination  of  The  palieni  reveals  a  re- 
mote lesion,  particularly  if  it  is  located  in  a  region  where  or-j 
ganic  changes  are  prone  to  cxcilc  reflex  synipluniAt,  we  shouldj 
bear  in  mind  that  such  rGf\cx  symptoms  may  be  quite  as  well 
referred  tu  the  organ  of  hearing  as  to  any  other  portion  of  the 
bodv-  We  can  not  too  strongly  emphasize  the  necessity  oi  sk 
thorough  physical  examination  in  every  obscure  cose  ;  in  other 
words,  ihe  otologist  should  locate  subjective  phenomena  in 
the  ear  either  by  exclusion  than  otherwise. 

We  have  already  spoken  of  those  reijions  of  the  body  where 
any  specific  change  is  pariicubrly  liable  to  exert  a  reflex  in-, 
fluence  upon  either  the  centres  of  audition  or  the  tertninaij 
apparatus  of  the  auditory  nerve.  To  this  list  vec  must  add  the 
opposite  car,  since  lesions  oE  an  inflammatory  character,  or  in* 
juries  to  the  organ  of  one  side,  may  produce  not  only  tempo- 
rary but  often  permanent  changes  in  the  opposite  orgaiL 
The  augmentation  of  the  perceptive  power  observed  when 
the  opposite  organ  of  hearing  i$  subjected  to  sonorous  ri* 
braiiona  has  already  been  alluded  to.  Anniher  familiar  ex- 
ample is  the  cfTccl  of  condrnsing  the  ;iir  in  the  audhorv 
meatus,  while  at  the  ?^ame  time  a  sounding  body  is  held  clow 
to  the  opposite  ear.  If  this  experiment  is  tried,  we  find  that 
the  sudden  condensation  of  air  diminishes  the  perceptive 
power  of  the  opposite  organ.  Here  it  is  supposed  that  ihc 
path  of  the  reflex  current  hes  through  the  tipper  portion  ol 
the  cervical  cord,  and  the  test  is  used  to  demonstrate  the 
iategnty  of  this  portion  of  the  central  nervous  svsiem.  The 
experiment  i*  of  tmieh  greater  value  from  a  clinical  point  o( 
view  ill  eiiplaining  the  nrcurrcnce  of  subjective  noises  re* 
fcrrcd  to  one  side,  in  which  an  examination  of  the  ear  reve;iU 
nothing  abnormal  Examination  of  the  opposite  side  fre- 
quently reveals  cither  a  narrowing  of  ihe  Eustachian  canal, 
the  presence  ol  impacted  cerumen,  or  a  marked  pathological 
process  within  the  tympanum,  and  the  subjective  symptoms 


DIAGNOSIS-PROGNOSIS— TREATMENT. 


6r 


il<>  nor  dUappt^r  iini[t  ihe  paiholo^ca]  condhfon  in  the  cap- 
pi>STtc  car  is  removed. 

Diagnosis,— The  recognition  o(  the  reflex  nature  of  these 
symptoms  tiicn  depends  upon  their  occurrence  in  an  appar- 
ently heallhy  organ,  and  next  upon  llie  discovery  o(  some 
remote  p;ithological  condition  which  may  act  as  an  cKcitinj; 
cause.  A  valjaWe  confirmatory  sign  is  that  afforded  by  an 
examiciation  wilh  the  galvanic  current,  a  condition  of  marked 
hypencsthesia  usnally  being  found.  If  we  can  exclude  with 
certainty  an  active  [jroct-ss  within  the  middle  car  ur  williin 
the  cranium  itself,  the  auditory  hypcracslhcsia  must  be  reflex : 
&nd  ii  the  cause  does  not  lie  in  the  opposite  car  a  remote  lesion 
alone  can  explain  it. 

Prognosis.— Our  ability  to  correct  these  reflex  dieturV 
ances  depends  not  only  upon  the  nmenability  of  the  primary 
exciting  cause  to  ireatment,  but  also  upon  the  duration  of  the 
alTtction  before  the  patient  comes  under  ohservaii<»n.  The 
persist(^nt  cicitatioM  of  the  perceptive  centres  directly,  or  in* 
directly  through  the  end  oigan  of  the  nerve,  may  effect  changes 
which  will  remain  aEter  the  exciting  cause  has  been  rcmovcd- 
Whcrc  the  case  is  observed  early  and  depends  upon  a  r& 
provable  cause,  the  rcsulte  of  treatment  arenas  a  rule,  favorable 

Treatment.— Our  first  object  when  a  case  of  this  character 
presents  for  treatment  is  to  relieve  the  aund  symptoms  from 
which  the  patient  is  sufTering,  without  reference  to  the  causa- 
tion Unlcs^i  lhi%  cause  is  mauilesi.  much  valuable  lime  \^ 
wasted  in  searching  for  the  .etiological  feature.  The  percep- 
tive tract  is  in  a  stale  of  constant  hypcrccMhcsia,  which  from 
its  long  duration  may  be  difhcull  to  overcome  alter  the  excit- 
ine  cause  has  disappeared.  Undoubtedly  the  drug  which  ex- 
erts the  most  influence  in  these  cases  is  bromide  of  sodium,  or 
its  cquivaleni,  hydrobromic  acid.  By  the  adniintfttration  of 
these  remedies  the  receptive  centres  are  rendered  less  sensi- 
tive to  the  action  nf  siimiill.  The  elTect  is  similar  lo  that  ob- 
tained when  a  broken  limb  ur  Mniincd  joint  i^  placed  in  a 
fixation  apparatus:  ihc  nervous  tissues  arc  put  completely  at 
rcsti  so  to  speakp  bv  rcndcrintr  them  Insensible  to  the  action 
of  the  stimulus.  Our  next  ctlort  should  be  to  discover  the 
Cftuse  of  the  affection:  this  can  only  be  done  by  a  thorough 
investigation  of  the  history  of  the  case— not  only  the  history 
of  the  disease,  but  one  c^lcvibteti  in  elicit  atl  facts  of  medical 
[orsurjfical  interest  throughout  the  entire  course  of  the  pa- 
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flent's  life-  An  injury  received  in  childhood  and  ctitircly  for* 
gttttcn  may  have  sci  in  jflay  iorccs,  which  in  adalt  years  have 
produced  the  symptoms  complained  oL  The  age  of  the  pA- 
licni  U  to  be  borne  in  mind,  partioiUHy  in  the  case  ol  Jccnaks, 
^ince  the  period  about  the  menopause  is  a  lime  at  which  these 
symptoms  are  particiilarly  prone  10  make  thefr  appearance. 
The  habit  of  Life,  the  occiijiatioi],  and  all  facts  which  may 
directlv  or  indirectly  rxen  an  intloencc  upon  the  nervous 
lone  of  the  body,  should  be  carefully  inveMigated.  Several 
factont  may  present  as  a  possible  cause  of  the  aural  di&turb- 
Mice.  and  time  is  necessary  for  the  thorough  elimination  of 
the  unimportant  ones.  It  should  always  be  borne  in  mind 
that  these  cases  are  among  the  most  troublesome  that  we 
have  to  treat,  and  may  for  a  long  time  be  irresponsive  to  all 
our  efforts.  It  is  only  by  the  process  of  exclui&ion  that  the 
exact  arliological  feature  can  be  discovered,  alter  which  its 
correclion  h  u^icdly  a  uiatlcr  of  cumparatlve  simplicity. 

Diathetic  coiidTlions»  particularly  gout  and  rheumatism 
may  have  m^nilcstcd  ihcmscivcs  previously  in  no  other  man 
ncr.  and  llic  syiu|iloins  rclcrablc  to  the  organ  of  hearing  m^\y 
be  the  tirst  intimation  ol  the  presence  of  such  conditions, 
history  of  heredity  in  such  a  case  is  the  only  clew  to  guide 
to  the  discovery  of  the  cau&c  opemiive  in  the  production 
symptoms- 

Where  bromides  fail  to  cxjntrol  the  reflex  phenomena 
oscyamus,  eiiht-N  ;u  llie  hum  vi  The  luiclure  <ir  in  tht?  furm 
the  alkaloid — hyoscyaminc^may  serve  an  efficient  purpose- 
Under  no  circumstances  should  morphine  be  admini?itrrcd» 
since  it  is  easy  for  the  patienl  to  ac<tuirc  the  opium  habii  if 
this  practice  is  once  begun-  The  various  antispasmodics. 
such  as  agaf<etida,  valerian.  ;-albanum.  etc..  are  of  use  in  cer- 
tain cases,  and  indications  for  their  admimstratlim  arc  usually 
sufHciently  clear-  Where  the  ^lymplums  have  persisted  for  a 
long  time  and  there  are  evidences  of  vascular  dilalaifon.  ibe 
i^uid  extract  of  ergot,  in  doses  ol  fiflccn  U>  twenty  minim.% 
three  times  daily,  exerts  a  beneficial  action. 

Symptoms oi  venous  cong:cslion  dependent  upon  imperfect 
cardiac  action  demand  the  use  of  slimulantf^.  Ol  the^e,  *irycb- 
nine  is  probably  the  best,  provided  no  organic  lesion  is  pres- 
cnt.  If  tbe  disturbance  of  circulation  is  only  moderate,  the 
use  of  a  certain  aiucmut  of  an  alcoholic  siimnlant  daily  i*  a 
valuable  means  of  effecting  the  drsircd  change.     In  nslhrtiic 
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cases,  particularly  where  the  patient  has  suffered  from  over- 
work, the  addition  of  a  moderate  amount  of  wine  to  the 
dietary  is  followed  frequently  by  happy  results;  the  desired 
stimulating  result  is  thus  obtained  without  resorting  to  the 
administration  of  drugs.  In  cases  where  anaemia  is  coinci- 
dent* naturally  this  condition  must  be  treated  on  general 
medical  principles;  and  the  same  is  true  of  the  management 
of  those  cases  where  there  is  a  plethoric  intracranial  con- 
dition. 


CHAPTER   XT.Vn, 

bEAF-MUTJSM. 

audkinr  in  the-  early  years  of  li 
scncc  of  Ibi*  special  scmhc  as  a  con^cnil.-il  defect,  invariably 
leads  to  mutism.  It  is  manifestly  diUficiiU  to  determine  in 
many  cases  whether  the  power  of  sound  perception  has  been 
d«troy«l  by  some  disease  in  infancy  or  has  been  ab^nt 
from  birtti.  Prr.ctically  the  que«lion  is  one  of  but  little  ini' 
portance.  aa  each  case  must  present  features  peculiar  to  itself 

Etiology. — Heredity  *eems  to  play  an  fmporiant  |«irt  m 
the  cTiusalifin  nf  con|^enitftl  draf-muli^^m.  Sevrntl  members 
of  the  same  family  aic  frequently  affected,  although  direct 
transmi!H^ion  is  rather  infrequent,  the  offspring  of  p;uxnl3 
afflicted  with  the  malady  as  a  rule  escaping.  Consanguinity 
of  the  parents  Is  amani;  the  most  common  of  the  cauMrs,  aikd 
the  greater  frequency  of  deaf-mutism  among  the  inhabitants 
of  mountainous  districts  is  probably  to  be  explained  by  the 
fact  that  intermarriage  is  moch  more  common  among  such 
people.  Tht^  »t;ili(in  nf  life  exerts  vf-ry  Utile  influence  upon 
the  congenital  form  of  the  dirsea^ie.  Defeciive  menial  devel- 
opment is  not,  as  a  rule,  associated  with  a  congenital  defect 
in  audition,  find  in  many  ^'tuffering  from  the  loss  of  this  special 
sense  the  mcntnl  faculties  seem  to  be  developed  beyond  the 
normal  standard.  Hereditary  specific  disease  is  a  causative 
factor  in  certain  case&. 

Occasionally  the  aflection  seems  attributable  to  influences 
during  intra-uicrine  life,  such  as  a  severe  mental  shock  to  the 
muthcn  or  some  physical  injury. 

Among  the  causes  which  lead  to  acquired  deaf>mut£sEn 
may  be  mentioned  mjurics  to  the  head  during  tabor  or  in 
early  infancy  ;  the  acute  infeciious  diseases,  leading  to  involve- 
ment of  the  perceptive  tract,  either  primarily  or  as  a  result 
of  a  preceding  middle-ear  inflammation;  acute  and  chronic 
inflammaiory  conditions  within  the  cranium ;  adenoid  vcgeta* 
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tirinSf  c-iusmg  a  chronic  congestion  of  the  middle  ejir  and 
iL^byrintli  as  well,  the  chronic  hyperafmia  ni  the  middle  car 
leading  to  rcpcDIcd  attacks  of  acute  catarrhal  otitis  in  infancy. 
The  precise  manner  in  which  the  organ  of  hearing  is  ;dTcctcd 
in  these  diseases  has  already  been  dilated  upon  in  the  prcccd* 
ins:  chapters,  and  need  not  be  repeated  here.  It  is  enough  to 
remember  that  any  affection  of  the  conducting  or  perceiving 
mechanism  which  is  sufficiently  extensive  to  cause  profound 
impairment  of  hearing  will  lead  to  deaf-mvilism  if  U  occurs 
in  ihe  early  years  of  life,  before  the  child  has  acquired  the 
puwcr  of  articulate  speech.  Even  in  children  of  tour  years  of 
age.  whn  can  speak  fairly  well,  tlic  loss  oE  the  sense  of  hearing 
is  otten  followed  by  mutism,  the  patients  forgetting  Ihe  few 
words  which  they  have  learned.  This  occurs  almost  invari- 
ably, unless  special  attention  Is  directed  toward  its  preven- 
tion. In  older  children  ttie  loss  of  audition  \%  not  nece««:inly 
followef!  hy  tnulistn. 

Pathology >— 'The  Cfjngcnital  al>sciiceof  some  ensenilal  por- 
tiun  of  the  conducting  niechanisin  h^s  heen  funnil  in  a  nnni^ 
bcr  of  cases  which  have  been  investigated  post  moricm.  In 
speaking  of  deformities  of  t)ic  auricle,  mention  was  made  of 
the  Irrqnent  absence  ol  the  bony  meatus  in  those  cases,  and  of 
the  almost  invariable  m.il formation  or  absence  of  the  deeper 
portions  of  the  conducting  mechanism  in  cases  of  congenital 
atresia  of  the  canaL  Acquired  atresia  of  the  meatus,  if  occur- 
ring in  very  early  Hie.  might  :il5n  lead  to  de^if.mutism,  Intra- 
tynipanic  changes  preventing  vibration  of  the  labyiinthine 
fluid  have  also  been  found  in  certain  instances.  Occlusion 
of  the  round  and  oval  windows,  either  ns  a  congenital  defor- 
mity or  85  the  sequel  to  a  pathological  process  in  early  lile. 
constitutes  the  lesion  in  some  cases, 

A  congenital  defect  or  :m  acquired  lesion  fn  the  labyrfntb, 
auditory  nerve  trunk,  or  in  the  nuclei  of  origin,  fibres  of  com- 
iDunicaiEoi),  or  conical  area**,  constitute  briefly  the  anatomical 
chnractcnMics  of  cases  resutling  from  interferciKC  with  the 
perceptive  mechanism. 

Among  the  secondary  changes  may  be  mentioned  the 
lack  ol  development  in  the  vocal  organs  from  prolonged  dis- 
use- In  cases  presenting  a  lesion  of  the  conducting  mcchao* 
ism  sufficient  to  account  for  the  absence  of  audition,  It  is 
pn^bahle  that  the  changes  in  the  perceptive  Imct  may  be  due 
to  the  same  cause. 
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SymptocnaCology.—  Tii  very  young  childrcm  who  havi 
never  spoken,  the  tirst  symptom  nctcd  is  usually  the  failure 
to  acquire  the  power  of  articulate  speech.  Attention  is  then 
directed  to  the  ears,  m\6  it  is  discovered  that  the  auditory 
scn^e  U  z\^  wanting.  In  older  children,  the  failure  to  re- 
spond wheii  spoken  to  and  the  gradual  appearance  of  muiUtn 
declare  the  nahirc  oi  the  afTection,  In  rhe«e  older  eases  the 
hearing  mtiy  not  be  entirely  lost  at  iirst,  and  as  the  patient 
!icems  to  hear  loud  »ourd«,  parents  often  neglect  the  condi- 
tion until  it  is  too  late  to  prevent  deaf-mutism. 

Diagnosis.— Since  the  age  nt  which  children  acquire  th 
power  of  articulate  speech  varies  greatly,  and  as  the  same 
true  of  the  af^e  at  which  the  infant  responds  to  4;timuLuion  o 
the  organ  of  hearing,  it  is  often  difficult  to  determine  whether 
or  not  a  child  U  deaf  or  whether  the  development  of  the 
special  srn^r  h  delayed  simply.     Wiih  a  hiMory  of  :my  p 
vJuuH   iniracr^inial   iiijicaic  or  dny  evidence  upon   ocular  1 
apection  of  ikn  abnormity,  congenita]  or  acquired,  of  the  uig 
of  hearing  there  is  naturally  a  strong  suspicion  that  the  co 
ditions  are  interdependent.    When  the  child  ha%  learned  a  fc 
words  and  fails  to  advance,  the  diagnosis  naturally  present 
no  difficulties.     It  is  certainly  unsafe  to  £;ive  any  other  than 
guarded  prognosis  in  patients  under  eighteen  months  of  age- 
Even  vQry  young  children  should  be  carefully  tested  as  to 
their  ahilily  to  perceive  sounds  varying  In  intensity  and  pilch. 
Tuning  forks  of  Ilivv  and  high  pjich  furnish  a  convenient  niran* 
of  determining  the  probable  presence  of  even  a  slight  ainou 
of  audition.     The  forks  should  be  aci  in  vibration  and   hel 
first  before  the  ear,  the  attention  of  the  child   being  divert 
from  the  movements  of  the  examiner.    If  the  fork  is  heard,  the 
little  patient  will  usually  give  evidence  of  the  fact,  either  by 
turning  to*tfard  the  source  ol  sound,  or  there  will  t;e  a  change 
in  facial  expression  which  will  be  easily  rccognijaWe,    If  ihe 
is  any  doubt,  the  etptriimtTU  may  he  repeated  and  lUc  fork 
held  nrar  the  car  without  being  ^et  in  vibratiiia     In  the  sam 
manner  bone  conduction  should  be  tested,  the  vibrating  fork, 
and  the  same  InMrnmcnt  in  a  state  of  rest  being  brought  alter 
natcly  in  contact  with  the  head.     The  Gallon  whistle  should 
also  be  employed,  and  even  in  young  children  it  is  someiim 
possible  lo  obtain  the  limits  of  audition  with  fair  accuracy. 
Clapping  (he  hands  behind  the  child's  head,  snapping  i 
fingers,  etCn,  are  also  tests  which  may  be  of  use ;  but  my  o 
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experience  has  been  that  the  tuning  fork  and  Gallon  whistle 
H-ill  furnish  the  desired  information. 

Prognosis.— This  is  necessarily  grave.  Poiitaier*  consid- 
ers Ihat  Ihc  prognosis  is  better  in  the  congenital  than  in  the 
acquired  cases.  Ceitainly  in  those  of  congenital  origin  an 
unfavorable  opinion  shouiJ  tiot  be  given  in  very  e-irly  life,  ^b 
ihr  special  senses  may  develop  later,  in  ihe  cases  which 
follnw  any  affcclion  in  early  infancy,  the  nature  of  (he  disease 
which  produced  the  aural  affection,  the  extent  of  tiic  local 
process,  and  ihc  length  of  time  which  hits  elapsed  before  the 
p;itient  comes  under  oljservation,  all  influence  the  prognosis. 

Treatment. — When  the  malady  depends  upon  a  known 
cause  the  indications  for  ircaimeni  will  be  clear.  In  rill  cases 
presenting  a  condition  which  could  give  rise  to  the  profound 
jm]i:nnncnt  this  should  be  removed.  In  young  children  the 
presence  of  adenoid  vegelalions  should  be  dctcriiiiiird,  and  if 
the  drum  membranes  are  intact  any  mass  of  this  kind  should 
be  removed.  In  the  same  manner  the  history  of  an  attack  of 
epidemic  cerebrtvspinal  meningitis  or  ol  an  atlcciion  which 
could  induce  a  labyrinthine  inflammation  should  bean  indi- 
cation for  the  use  of  the  proper  thcmpcuiic  measures.  A 
.jtliorongh  examination  should  always  be  made,  but  if  no  Indi- 
^tions  are  found  for  any  p;trticular  phin  of  Ireatment,  the  sur- 
geon shonld  remember  ihal  ihcrapeulic  measures  are  useless 
in  many  t";isr-t  .ind  that  vahiuhle  lime  may  ht^  Ui%U  If  there  \% 
no  indication  for  any  one  plan  of  treatment,  the  child  should 
fit  once  be  placed  in  the  hands  ot  (hose  who  make  the  educa- 
tion of  such  patient*  a  life  *iudy.  It  i*  rare  in  any  case  which 
ccmes  under  observation  during  childhood  to  find  a  com- 
plete absence  of  the  auditory  function,  and  by  proper  train- 
ing this  may  l>e  much  improved.  The  be*t  result*  are  ob- 
tained by  those  methods  which  stimulate  the  portion  ol  the 
perceptive  tmct  whit^h  remaiuH  by  the  uHc  of  ihe  human 
voice,  the  sound  being  conveyed  to  ihc  car  thrtjugh  iv  proper 
instrument,  and  by  education  render  it  capable  of  supplying 
the  place  of  the  perfect  organ  of  hearing.  It  is  surprising 
how  much  can  be  gained  il  ihesc  children  come  under  ob- 
servation at  an  early  period,  and  when  we  have  decided  that 
nothing  can  be  done  10  relieve  the  condition  it  Is  our  duly  to 
urge  Their  education  in  this  manner. 


MS£AS£S  OF  THE  XOSB  AXD  XASO-P/fAIsyXX. 


It  H  neccsy^ry  io  consider,  ja  cooncciion  with  the  car, 
<«rum  atTctcriioas  oi  the  upper  air  y^s^agt^  which  cither  hare 
brco  cificnitivc  in  the  productioo  of  the  aural  condiiioa.  or 
ititl  exert  a  marked  inlTticncc  upoo  k.  The  principal  affec- 
tiotts  under  this  head  will  be  eooaid^red  briefly,  and  more 
wMi  rdcrtnce  to  their  treatciMmt  than  to  the  special  symp- 
toms which  they  produce. 

\Vt  luav  classify  ;iffecli()D*i  of  the  tiji]ter  air  jiaaaageTk  which 
come  under  this  head  as  hypenrophk  aikd  atrophic.  The 
liret  c«nKliii"n  interferes  with  the  circuUtion  wiihin  the  tyra- 
t-tanuni  ^rid  labyrinth,  and  also  disturbs  the  eqtulibnutn  uf 
the  drum  membrane  and  ossicles  by  ioieHcriikg  with  the 
free  ventibtioa  of  the  tvmpdmkr  cavity.  Atrophic  changes, 
un  the  other  hatid,  are  much  ]es«  fmiuenily  operatirr  in  the 
mtKluction  of  aural  sycnpcoms.  Occasiooally  they  rcprrncitt 
the  results  oi  a  previoit«  inflatnm^iory  cooditioQ  which  ha$ 
cauied  the  aural  aflrclion.  but,  al  ibc  lime  when  the  airoptuc 
ctianges  are  ohoerved.  exert  but  tittle  influence  npoa  the  ct»- 
dMoti  of  the  ear  The  slight  effea  which  they  produce  is 
mn;li«nical.  and  depends  upon  tlie  cBons  oi  the  p*!*^-*  ta 
relieving  the  mucous  membrane  of  accuronLatioio  oi  iaspif- 
latcd  secretion  dependent  upon  its  atrophied  oOBditto^  All 
these  movei&ents  ol  the  pharynx  affect  the  dlflire  of  the 
Eustachian  tube  and  interfere  with  the  atmoapherfc  presnre 
Wllhin  the  tympanum, 

Aiiaimiiicaily  we  shall  ci>iisider — 

l.  Diseases  of  the  casal  cavitj, 

J,  Diseases  oi  the  naso-pharyax. 

Under  diseases  oi  the  nasal  passages  we  hare  bdoopap 
^  the  ^roup  chju^cterixed  by  the  presence  of  vewlr  ioraied 
^ue,  hypertrophic  rhinitis  and  dcfomitics  of  the  nasal  scfh 
qgini,  An  atrophic  condidoo  of  the  omoous  nieBbr*ne  HaiB( 
^  HA^I  cavity  it  more  mrc,  and  oomtttntea  the  cibcaae 
]|^wn  as  atrophic  rhinitis. 
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In  the  nasopharynx  the  most  common  hypertrophic  con- 
dition is  that  known  as  adenoid  vegetations,  or  enlargement 
of  the  pharyngeal  tonsil.  Neoplasms  will  not  be  considered 
here,  since  the  aural  symptoms  to  which  they  give  rise  are 
always  secondary  to  those  referred  to  the  region  from  which 
the  growth  springs.  An  atrophic  condition  of  the  naso-phar- 
yngeal  mucous  membrane  constitutes  the  lesion  in  50-called 
naso-pharyngeal  catarrh. 


'fcHAPTER  XLVIII. 


HYPERTROPHIC   RHIXITIS,— IHifUkMlTlES  OF  THE   NASAL 

SKrruM. 

HypERTROpmc  RtiisJiTis. 

This  condiclon  consUis  in  a  true  hypertrophy  of  the  elc- 
incntfi  which  go  in  make  up  the  lurbJnatcd  bodies,  and  in- 
volves especially  ihc  inferior  turbinated  body-  In  addition 
to  the  new  growth  of  connective  tissue  present,  the  venous 
sinuses  inclosed  between  its  mcahes  become  tortuous,  and 
increase  in  size  and  in  number.  As  a  result  oi  these  ehangeSi 
tissue  covering  the  inferior  turbinated  bone  is  increased 
'Olume,  and  in  marked  cases  hangs  loosely  from  its  bony 
attfichment,  so  as  to  obstruct  the  nostril  to  a  considerable 
degree  When  the  venous  channels  are  engurgcd  wiih 
blood,  this  cibslructing  mass  miiy  sit-in  such  a  siiec  nx  to 
completely  close  the  inferior  meatus  and  prevent  the  passage 
of  air-  The  condition  probably  depends  most  frequenltr, 
according  to  Bosworth,  upon  a  deformity  of  the  nasal  sep- 
tum, and  is  most  marked  upon  the  side  which  is  least  ofck 
strucied  by  the  sept:*!  projection.  Owing;  to  the  obstruction 
of  the  opposite  nostril,  each  act  of  inspiration  rarefies  the  air 
in  the  opposite  nasal  chamber  and  favors  dilainiton  of  th« 
veins  imbedded  in  iht-  uirbinaCetl  liiwiue.  Continued  for  a 
h»ng  time,  permanent  tissue  ch;ingrs  lake  place,  resulting  in 
the  chronic  venous  engorgement,  and  in  the  hypertrophic 
tissue  changes  above  enumerated.  Such  a  condition  renders 
the  patient  estxemely  susceptible  to  variations  in  temperature, 
which  result  in  the  affection  commonly  known  aa  "cold  in 
the  head."  Repeated  attacks  of  this  character  operate  to 
increase  the  chronic  condition  which  underlies  it-  Without 
either  entering  into  an  enumeration  ol  the  various  reflex  di»- 
turbances  depending  upon  this  nasal  ctmdition,  or  dwelling 
upon  the  various  local  symptoms  which  arc  caused,  we  may 
State  that  the  most  common  symptom  of  which  tlic  suSerer 
complains  is  the  inability  to  breathe  through  the  no5e»  and  ol 
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frequrnlly  repeated  colds  in  ihe  head.  The  effect  of  these 
attacks  ol  nasal  stenosis  may  influence  the  hearing  tii  a 
m.irkcd  degree.  Falicnts  almost  inv&riably  state  chat  during 
such  an  attack  the  hearing  is  much  less  acute  than  when  the 
nasfll  respiration  is  not  interfered  with*  and  lhat>  as  the  at- 
tacks increase  in  Erequcncy-  complete  restoration  of  the  hear- 
ing does  not  t;ike  place  as  readily.  The  intervals  during 
which  the  bearing  is  fairly  good  become  shorter  and  shorter, 
until  every  fresh  attack  seems  to  leave  the  povver  of  aiidiiion 
(uuie  impaired.  While  niany  of  these  symplonts  depend 
upon  interference  both  with  the  circulation  ^\ithin  the  tym- 
panum and  ihc  Eustachian  tube,  and  with  the  proper  vcjiiila* 
lion  of  ihe  middle  ear,  it  is  certain  that  a  large  proportion  oE 
c.iscs  :ire  met  with  in  which  a  physical  examination  reveals 
the  Eustachian  tube  patent  throughout  the  entire  attack,  and 
in  these  cases  we  must  conclude  that  the  turgescence  of  the 
turbinated  bodies  interferes  with  the  venous  relurn  current 
from  the  labyrinth,  causing  labyiinthinc  congestion^  Func- 
tional examinaliun  of  these  patients  seems  to  ccjnfirni  this 
view,  and  it  is  therefore  important  to  remember  that  the 
venous  engorgement  within  the  nasal  passages  is  operative 
in  the  production  of  labyrinthine  symptoms  directly,  as  well 
as  in  exciting  changes  in  the  tympanic  cavity. 

This  is  undoubtedly  the  reason  why,  in  many  cases,  sub- 
jective noises  will  be  improved  by  treating  the  upper  air  pas- 
sages, although  upon  functinnjd  exaininalioii  the  pafienis 
CKliibil  none  of  tlie  phenoiuetia  chaiacLciislic  of  an  involve- 
ment of  the  conducting  mechanism.  The  symptoms  are, 
without  doubt,  due  to  vasculnr  changes  ^vithtn  the  hibyrinth 
dependent  upon  the  turgescence  of  the  turbinated  tissue 
within  Ihe  njksal  cavity,  and  a  removal  ot  Ihe  cause  relieve* 
the  fymptoms.  This  fact  certainly  broadens  the  field  of  use- 
fulness of  iDtranafial  surgery,  which  has  quite  commonly  been 
suppojsed  to  be  of  \*aUic  only  in  :dTec'l!i>n*  of  the  middle  ear. 
Symptoms  referable  to  the  nii*iil  passages  themselves  have 
already  been  alludnl  to,  while  a  mure  detailed  account  of  the 
various  aural  symptoms  will  be  found  under  the  different 
diseases  before  described. 

Concerning  the  diagnoitis  of  the  conditior,  an  examination 

both   by  anterior  and    posterior  rhinoscopy  will   render  its 

recognition   easy.     Upon    anterior   rhinoECOpic  examination, 

ihc  inferior  turbinated  body  will  be  seen  to  project  into  the 
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passage,  occluding  il  more  or  Ici*  completely  anri  prevt^ntirg 
an  inspection  of  (he  posterior  w;ill  of  the  pharvngeul  vauk 
through  the  anterior  narcs.  Where  a  dcfornitij-  of  the  sep- 
tum is  present,  the  hypertrophy  will  be  found  more  marked 
upon  the  side  opposite  lo  that  occluded  by  the  ^pT^iL  obstruc- 
tion. Curiously  enough,  the  patient  will  complain  of  this 
nostril  as  the  one  obstructed,  the  reason  bein^  that  rc»ipira- 
lion  through  the  opposite  passage  having  }jeen  imperfect  for 
a  long  lime,  he  h;i*  ceased  t<»  ohsrrve  changes  in  its  patency, 
while  the  abstruclioii  ujnni  [he  op[Ju,site  *iide,  ui  iJie  one  njKm 
which  he  depends  for  nasd  respiration,  is  immediately  rccog- 
mccd,  as  any  increased  turgesccncc  practically  renders  nasal 
respiration  imposMblc.  Impact  with  a  probe  teroporarily  ex- 
presses the  blood  from  the  swollen  Turbinated  tissue,  the 
engorged  condition  immediately  recurring  as  sood  as  me- 
ehantcal  pressure  i&  removed.  Thfs  examination  with  i 
probe  aU(»  revciils  to  the  opemior  that  ihc  mcmbr^ine  is 
thickened ;  if  feels  velvety  to  the  touch  as  llic  probe  presses 
it  against  the  outer  bony  wall  of  the  lusaj  cavity.  Posterior 
rhinoscopy  will  reveal  a  similar  condition  over  the  posterior 
extremity  of  the  lower  turbinated  body,  and  in  some  instances 
the  hypertrophic  changes  may  be  more  m.irked  here  than  an- 
teriorly. The  posterior  extremity  oi  the  inlerior  turbinated 
body  may  project  into  the  cavity  of  the  nasopharynx  a};  a 
round  ma^,  completely  occluding  the  choana  of  the  affected 
side-  Occasionally,  instead  c^f  prrsenting  a  smooth  contour, 
the  surface  of  the  maft-s  i-^  irregularly  manuutllalet).  Tim 
constitutes  the  si>i:allcd  posterior  hypertrophy^  and  may  be 
present  upon  both  sides. 

The  middle  turbinated  body  may  present  evidences  <rf 
hypertrophy,  but  less  extensive  usually  than  those  exhibited 
by  the  inferior. 

If  a  icn-per-ccn!  solution  of  cocaine  h  sprayed  into  ihe 
anterior  nares,  and  the  parts  again  examined  after  a  few  rajii- 
ules,  a  marked  ciiange  will  be  observed,  Owin;^  to  the  ac- 
tion of  the  drag^,  the  venous  engnrg^emenl  will  have  di^ap< 
pcarcd,  the  mucous  membrane  will  be  seen  to  apply  itseU 
more  closely  to  the  bony  parts  beneath,  and  the  passage  will 
be  correspondingly  more  patent.  The  posterior  pharvn^real 
wall  will  be  readily  seen  in  most  instances,  if  the  head  of  the 
patient  is  held  in  such  a  position  that  the  floor  of  the  nasal 
cavity  is  horizontal-     In  order  to  render  this  inspection  ol 
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the  posterior  wall  possible,  the  tip  of  the  nose  must  be  lilted 
up  slront^ly,  and  the  operator  must  so  direct  the  rays  oJ  li>:ht 
that  ihc  deepest  portion  of  the  passage  will  be  ihorcju^hly 
illuTTiiaated.  The  light  reflex  of  the  posterior  pharyngeal 
wall  will  then  be?  seen,  its  reeotrnidon  being  more  easy  if  the 
patient  is  asked  lo  jiromiunce  tlie  Itiin^T  k.  thus  elevaling  ihe 
suit  pnbte.  During  {\\\%  net  the  levator  palati  muscle  wiil 
be  seen  to  pass  across  the  field  of  vision,  encroaching  upon 
the  posterior  naaal  orihtc 

The  results  ol  ircfttmenl  ol  this  condition  ore  exceedingly 
satisfactory*  and  it  will  be  always  possible  not  only  to  relieve 
the  attacks  of  intermittent  tur^escence  of  the  mucous  mem- 
brane, but  also  to  cause  the  absorption  of  hyperplastic  tissue 
and  to  return  ihr  nembr.me  lu  its  normal  condition.  Our 
effoil!>  at  trejtmenr  must  be  directed  biith  (u  ihc  results  of 
the  hypcrpListic  process  and  toward  the  removal  of  those 
causes  which  operate  to  produce  the  iatcrmittcnl  turgcaccncc 
ol  the  membrane. 

If  there  is  an  obstniction  upon  one  side  due  to  o  deform- 
ity of  the  nasal  septum,  this  must  first  receive  attention. 
The  particular  manner  in  which  this  shall  be  done  will  de- 
pcnd  upon  the;  choice  of  the  individual  operator^  and  some- 
what upon  the  ch[iraeter  of  the  obstruction.  Where  a  prom* 
inent  Hdgc  i*  [jrcsctit  this  is  best  removed  by  means  of  the 
nasal  saw.  Where  the  septal  obstruction  is  not  suflicicntly 
circumscribed  to  admit  of  removal  in  this  manner,  it  may  be 
burned  away  by  means  of  the  galva no-cautery.  Some  prefer 
the  tiSC  of  the  electric  trephine,  and  good  reiiults  undoubt- 
edly follow  the  use  of  this  instrument,  but  che  author  has 
had  no  personal  *?xjieriPTice  with  it.  For  the  relief  ol  the 
Inrbinate  hyprrlniphy  the  membrane  ^iKuitd  firxt  l)c  exsan- 
goinated  by  means  of  cocaine,  after  which  ti  small  bead  of 
chrfimic  acid  melicd  upon  the  lip  of  a  n>ctal  probe  should  be 
applied  to  a  limited  area  over  Ihc  inferior  turbinated  body. 
The  sire  ol  the  applic^ition  should  correspond  to  that  which 
was  most  prominent  before  cocaine  was  applied.  The  super- 
ficial extent  ol  this  application  will  depend  upon  the  degree 
of  the  previous  turgr^crnrr;  usually  ihr  memlirane  is  cov- 
ered  with  Ihe  chr«iinic  acid  over  an  area  aboul  the  size  of  a 
Split  |>ca.  Oirc  should  be  taken  to  dry  the  nasal  mucous 
merobrnnc  with  a  pledget  of  cotton  before  applying  the 
acid;  any  excess  of  acid  is  to  be  immediately  re- 
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pledftc  of  cottOQ.  to  preiKal  tu 
of  ibe  nembnne.  The  restiltd 
n  to  tanm  mm  iociasdc  cMrhar.  which  pr& 
The  swd&a^  of  the  ttWiTH  tisMC  after  ti»c  effect  of 
Bwaj-.  The  Uood  vessels  arc  thui 
their  viA  nswse  their  oortnal  tone.  The 
5cpv3tc3  ^  the  ead  ot  Crocn  five  to  tea  dajs*  after 
which  the  operation  »  rvpeaicd  orvr  another  portion  ol  tli« 
tartmated  body.  These  applicatioas  are  cootinued  udiil  the 
patency  of  the  pawage  has  been  restored.  When  the  hyper- 
Injphy  n  eaccwye  the  cold  wife  anare  may  \k  user!  In  re- 
nove  redundant  partBan&.  The  mcmbraiic  is  Arst  ariarsihet- 
iscd  wkh  cocaine  and  the  loop  iDadc  to  surround  the  mass. 
The  wire  is  thca  diawv  i&to  the  tube  and  cut»  through  the 
tiesoc  which  it  Burromds^  When  tbc  watss  is  situated  in  tic 
posterior  aares  ttie  wire  h>op  shoold  be  made  to  cut  throujE^ 
slowly  by  osiag  the  screiir.  In  this  nunner  h;t»norrhagc  if 
avoided.  M  cocaine  exungututes  the  membmnc,  it  is  wdl 
to  use  only  a  sufficient  quantity  to  produce  anfesthesla,  m 
order  that  the  snanr  may  remoii-e  as  much  of  the  swollen  mu- 
couA  turoibranc  as  po^blr.  After  the  opctatii>a  U  cmnplctcd 
a  little  iodol  ia  to  be  tnsufAatcd  upon  the  cut  surfacCp  and  itc 
patient  directed  to  avoad  iorcibic  efforts  at  deating  the  nos- 
tril ior  at  Ica^t  iwelre  hours.  In  thi9  way  hsaiorrha^e  is 
aroided,  and  prompt  recovery  b  the  rule. 

Hygienic  ruks,  such  as  proper  attention  to  uiMlerw^ 
the  daily  use  oi  ihe  cold  bach,  etc^,  must,  not  be  forgoi 
the  treatment  of  these  cases, 

DEFORUtTIES  OF  THE   NaAAL  SRPTBM. 

As  the  condition  which  obstructive  Lesions  of  this  char* 
aclcr  produce  have  been  discussed  sufhcicntLy  under  hyper- 
trophic rhinitis,  we  shall  consider  here  only  the  surgical  pro- 
cedures adopted  lor  the  relief  of  the  obstruction.  Where  the 
deformity  consists  of  n  prominent  ridge  extending  from  the 
anterior  ponioii  of  the  cavitv  for  a  consid<:rable  dtsiaoce 
lovrurd  the  posterior  nares,  ihe  nasal  saw  devised  by  Bos» 
worth  seems  to  be  the  most  simple  instn^ment  for  relieving: 
the  condition.  The  patcncjk'  oi  the  passage  is  to  be  restored 
by  sawing  off  the  obstructing  ledge  either  from  above  dovt^ 
ward  or  from  below  upirard,  according  lo  the  special  topog- 
raphy of  the  lesion  and  the  choice  o£  the  operator.    This 
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procedure  can  be  carried  out  under  cocaine  anccsfhcMa.  and 
!fi  absoltitety  painless.  Care  should  be  taken  thai  all  inttru- 
ments  used  at  the  operation  have  been  previously  stenUzcd 
by  boiling  in  a  onc.per-Ci^nt  carbon  a  te-of-soda  solution.  After 
the  uperaiiun,  a  little  iodol  is  insutHatcd  iiuo  the  pai^s^gr,  so 
as  to  cover  the  oiposed  surlacc,  and  recovery  is  usually  uq« 
eventful. 

Where  the  obstruction  is  o[  such  a  shape  that  the  saw 
can  not  be  used  the  galvano-cautcry  may  be  employed.  After 
local  anaesthesia  has  been  induced  by  the  use  of  cocaine,  the 
flat  platinum  blade  should  be  applied  to  the  most  prominent 
point  and  the  obstruction  burned  away.  The  placinutn  tip 
should  be  ^i  a  bnghl-red  heat,  a?,  a  temperaiure  below  thi* 
Ciiunes  pain,  while  if  it  js  hciitcd  to  a  higher  degree  Ihc  opera* 
lion  is  likely  to  be  followed  by  haemorrhage-  It  is  usually 
unwise  lo  attempt  the  destruction  of  a  large  obstructing  mass 
at  one  sitting,  A  portion  ot  the  obstruction  should  be  burned 
away,  and  the  operation  repeated  at  intervals  of  ten  days  or 
two  weeks  tintil  a  patent  passage  is  obtained.  The  wounded 
surface  is  dressed  in  the  same  manner  as  when  the  saw  is 
used. 


CHAPTER   XLIX. 

ATROPHIC   RHlNtTJS, 

When  the  nasal  passages  are  the  scat  of  an  atrophic 
process  the  mucous  membrane  covering  the  waits  of  the 
cavity  becomes  attenuated  and  applies  ftseJf  closcJy  to  the 
underlying  bony  structures.  Microscopical  exaroinatifm 
f.eachL-s  i)s  ihal  this  atrtjphy  affects  the  glands  with  vehkh 
the  membrane  is  >Lipi>licd.  The  secretion  is  filtered  in  char- 
acter, and  contains  an  excess  of  solid  elements.  The  rr*uli 
IS  th^t  it  dric^  within  the  passage  lorming:  large  irregular 
cru5ts  upon  the  mucouii  membrane.  A$  these  crusts  become 
dry  they  shrink,  expelling  the  blood  from  the  underlying 
mucosa,  and  mechanically  aujjmcnt  the  atrophic  changes. 
Busworth  is  undoubtedly  correct  in  the  »^tatement  that  the 
disease  is  of  long  duration  and  dcv*-lt;ps  as  the  result  of  puru- 
lent rhimlis  in  childhood,  usually  after  one  of  lh*f  exanthe- 
mata^ An  cKaii^inalion  shows  an  abnurm.^l  patency  of  the 
nasal  passages,  the  membrane  applying  itself  so  closely 
the  bony  framework  that  the  turbinated  bir^dtes  app 
merely  as  lines  upon  the  outer  walls  of  the  chambers.  The 
post -pharyngeal  wall  can  be  easily  recognised  upon  anterior 
rhtnoscopic  cxaniinaiion.  Owing  to  ihe  absence  of  the  nor- 
mal turbinated  tissue,  the  air  which  re;iches  the  vaolt  of  the 
pharynx  through  the  nasat  cavity  is  not  properly  moistened 
and  abstracts  moisture  from  the  membrane  in  this  region; 
the  result  ts  that  wc  usually  find  a  mass  ol  inspi^^atcd  mucus 
lining  the  vault  of  the  pharynx.  The  paiient  complains  not 
only  ol  the  crusts  which  are  expelled  from  the  nasal  cavity, 
but  also  of  the  formation  of  a  broad  scale  of  tenacious  mucus 
which  is  drawn  down  from  the  vault  ol  the  pharynx  after 
repeated  efforts  at  clearing  the  passage.  These  masses  of 
inspissated  secretion  within  the  nasal  chambeis  undergo  de- 
composition and  impart  to  the  brcnth  an  extremely  fetid  odor, 
which  is  a  characteristic  feiturc  ol  the  affection. 

The  aural  symptoms  which  arc  present  in  these  cases  are 

(COS) 


lie- 


PROGNOSIS— TREATMENT.  687 

ordinarily  in&igntfirant,  and  arc  usually  due  to  a  previous  in- 
volvcmcnt  of  the  middle*  car  in  childhciod,  when  ihc  purulent 
rlilmtis  was  at  il*  licigbt,  h  15  possible  that  the  im|rcrfccl 
moUtcning  oJ  tlic  nir  may  play  a  part  in  the  productiou  ol 
certain  aural  symptoms,  although  this  has  never  Hcemcd  to 
m«prababie.  It  is  more  likoly  that  thi?  condition  within  the 
middle  ear  is  concomitant  with  rather  than  secondary  to  the 
n^is^l  condition. 

Thi."  Ireatmf-'iit  (](  this  afftxiKin  is  unsatisfactory  ;«*  far  ajt 
cffcciing  a  [ienn;inent  cure,  but  cfficirni  in  relieving  the  pa- 
tient from  the  disagreeable  symptoms  which  it  causes.  The 
first  measure  h  to  ihoruughly  cleanse  the  na^^al  cavity,  rcmr^v- 
ing  all  decomposing  crusts.  This  is  best  done  by  the  use  oi 
the  nasal  douche.  At  least  a  c^uart  of  a  weak  saline  solution, 
^fi  hot  as  can  be  borne,  is  to  be  passed  thrmi^b  the  nasal 
chambers  twice  daily  ;  this  not  only  washes  away  decompos- 
ing ma^se^H  but  exercises  a  certain  stimulating  action  upon 
ihe  membranes.  During  the  day  the  nasal  cliainber*  may  lie 
clean»ed  at  frequent  intervals  with  an  alkaline  spray  such  as 
the  followiujic- 

J^  Sod.  bicarb gr.  xx ; 

Acid,  boric 3  ss. ; 

Acid,  carbolic >Tl.  tv: 

Glycerin 5); 

Ai^ua q.  s,  ad  J  vHj. 

M.  Sig,:  nilntrwtlhan  rijual  volume  of  watrr,  anil  use 
tn  an  aiomi/.er  as  a  nasal  spray. 

Later,  Irrigation  may  be  employed  but  once  daily.  If 
fnilhfully  continnefl,  thit  treatment  will  prevent  the  discom* 
fort  attendant  upon  the  nasal  alTeclion,  The  vsc  ai  the  nasal 
flauche  ia  these  case^i  seUlnni  produces  aural  symptoms,  as 
(he  nasal  passrigcs  arc  free  and  there  is  but  tittle  danger  of 
the  Huid  cntcrin^j  the  tympanum,  It  should  always  bo  re- 
tnemt>cred  in  employing  the  douche  that  the  current  should 
enter  by  the  occluded  nostril  if  there  h  any  difference  in  the 
patency  of  the  two  sidea,  In  this  way  it  h  practically  impos- 
sible for  any  aeeldcot  to  happen.  The  relief  of  the  nasal  con- 
dition exrris  hnt  h'ttic-  iMdiir-nre.  upnn  the  aiind  di^ea^e,  The 
cttief  source  of  rrliti  is  probably  due  to  the  fact  that  the 
patient  makcA  tctts  vigornu5  cITorLs  at  expelling  the  crusts  by 
blowing  the  nose,  «ind  the  stidden  increase  of  tympanic  pres* 
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sure  is  thus  avoided*  In  some  instances  it  is  wise  to  fur- 
ther stimulate  the  parts  by  the  insufflation  of  the  following 
powder  immediately  after  the  douche  has  been  used: 

9  Pulv.  sanguinari^ 3  ss. ; 

Pulv.  lycopodii q,  s.  ad  3  j- 

This  causes  considerable  pain  when  insufflated  into  the  nasal 
chambers  and  produces  a  profuse  watery  discharge.  In  this 
manner  the  turbinated  tissues  are  stimulated  to  activity  and 
return  to  a  more  nearly  normal  condition.  The  insufflation 
of  the  powder  is  to  be  discontinued  after  the  tendency  to 
crust  formation  has  been  checked. 
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Tfn^  condition  is  undoubtedly  respon^ihle  for  more  than 
hall  ot  the  pathological  lesions  met  with  in  the  t^rmpunum. 
It  U  csscntmlly  a  disease  ol  childhood,  probably  a  mamlcsia- 
lion  ol  a  constitHttonal  diathcMS  not  in;ippropri[itcly  termed 
by  Bosworth  "lymphatism. "  The  manner  in  whiclj  a  mass 
of  lymphatic  tissue  in  the  pharynj;:eal  vault  influences  Ihc 
organ  of  hearing  h;Ls  already  been  described  in  the  beginning 
ol  this  scrctinn.and  need  noi  be  repeated,  Wc  should  bear 
in  mind  that  its  iiillin-Tict-  is  nni  alone  cunfined  to  the  middle 
car,  but  lh;»t  the  vessels  of  tlic  labyrinih  midoubtedly  suffer 
when  thi5  lyQiphatic  tissue  is  the  scat  ot  repeated  attacks  o( 
acute  inflammation. 

The  symptoms  dependent  upon  the  presence  of  the  growth 
ire  those  ot  nasal  obstruction,  the  sufferer  breathing  almost 
entirely  throu^ih  the  mouth,  especially  during  sleep.  The  na> 
sal  quality  of  iht;  voice  is  wanting,  and  am<jng  young  children 
there  is  a  persistcni  discharge  from  the  anlerior  nares.  Stich 
a  jtrowth  bpcoTucs  easily  congested,  and  ilic  cases  [ire-sent 
with  the  history  of  frequent  colds  in  ihc  head.  A  cold  in  the 
head  in  a  child  under  twelve  years  oJ  age  is  almost  invariably 
dependent  upon  adenoid  vegetations  within  the  pharyngeal 
vault. 

The  aural  symptoms  are  quite  as  characteristic  as  those 
referable  to  the  air  passages.  There  are  frequent  attacks  of 
earache,  terminating  in  vime  cii^c\  in  a  di^^charge  fn^m  the 
eari  which  may  continue  as  a  purulent  otitis  media  :  or  where 
the  inflarumaiion  is  less  severe  tbcrc  may  be  repeated  attacks 
of  lubo-tympanic  congestion  or  of  acute  cat:trrhal  otitis  media 
without  rupture  of  the  drum  membrane.  In  some  instances 
the  membrane  is  the  seat  of  a  minute  rupture,  and  there  is  the 
history  of  slif^lit  serous  di&charge  immediately  following  the 
attach  but  disappearing  spontaneously  at  the  end  of  a  few 
days. 


^ 


ADENOID   VEGETATJOSS. 


The  disturbances  ol  function  arc  also  intermittent  in  chaiv 
actcr-     With  rvcry  cold  in  the  bead  the  hearing  beconiev      j 
duIU  andp  \i  the  paUefit  is  old  enough  to  exphin  the  symp-     I 
t^m«,  be  ccimpIairiK  of  a  fuU  or  ^ufiy  feeling  in  the  ears,  tn      ' 
addiiion  to  the  impaired  hearing.     Many  times  \hi%  hut  »ynip> 
loin  N  nib>inier|j>etc(]  in  ycmng  MubjecLs  satd  llic  child  is  coiv 
sidrrcit  inatlenlive.     Siich  a  history-  should  al1^ay^  lead  to  a 
carcJul  examination  oi  the  cars,  as  most  children  who  acem      , 
to  be  "absent-minded  "  are  really  hard  od  beartog;.  ^H 

An  examination  of  the  oro-phar>'nx  Irequentiy  shows  ihat^^ 
the  faucial  tonsils  arc  enlarffcd.  a1thoui;h  they  may  be  normal 
In  &i2e.  Enlarged  lymphatic  nodules  arc  frequently  seen  jr 
regularlydislributed  upon  the  posterior  pharvngeal  wall,  and  j 
arc  mohi  numerous  in  i  )\c  region  of  the  posterior  folds.  Upon  I 
p(i»tcrii»r  rhinoM:i>py,  iht?  vault  of  the  pharynx  is  seen  to  be 
occupied  by  a  mass  attached  cither  to  the  rool  or  ftpHngin; 
from  the  posicrior  wall.  Thi»  maas  may  be  most  prominent 
in  ibc  median  line,  or  the  membrane  covennj;  the  pharyngol 
vault  may  be  uniformly  thickened*  excepting  in  the  r^on 
about  the  Eustachian  orifices,  where  it  is  thrown  into  nuowr* 
ous  Coldf;  and  reduplications.  The  membrane  covering  Ibc 
entire  naso* pharyngeal  space  appears  velvety  and  soft,  resem- 
bling ^mewliat  the  fiiueial  lonMlt  In  appearance,  although  the 
tissue  appeani  less  firm.  Where  posterior  rhinoscopy 
not  be  conducted  satisfactorily,  such  a  growth  may  be  sccti 
by  anterior  rhinoMropy  if  the  turbinated  bodies  have  been 
previously  exsanguinated  by  the  application  of  a  solution  of 
cocaine.  When  this  method  is  employed^  the  patient  shoukt 
sit  so  that  the  floor  of  the  nasal  chambers  Is  very  nearly  in 
the  horiyontal  p]:Lne.  \i  the  light  is  directed  irilr  the  cavttj, 
the  ;idrnoid  growth  will  be  seen  lying  behind  the  posterior  na- 
sal opciLiiig.  and  MiEnt^limes  encrTiuching  upoti  it.  if  it  ^prin^ 
from  the  roof  of  the  naso^pharynx.  When  att^ichcd  to  the 
posterior  wall,  it  is  recognised  by  the  undue  prominence  ol 
this  region,  while  manij>ulation  \vith  a  probe  demonstrates  i 
papillary  character. 

In  very  young  children  cither  of  these  methods  of  exami- 
nation may  be  impossible.     In  tuch  a  case  the  mouth  should 
be  heid  oprn  either  with  s  mouth  g;ig  or  fjy  means  of  a 
inserted  between  the  tocthn  and  the  surgeon  should  pass  t 
index   finger   hehind  the   ji^iUitc  inio  the  nasopharynx;  the 
presence  of  the  adenoid  vegetations  will  be  recognized  b 


he 


OPERATIVE   TRHATMENT- 


691 


the  soft,  velvety  fecHne;  of  ihe  membrane.  L'pon  wididraw- 
ing  ihe  finger  it  will  he  usu;ii!y  found  covered  wirh  lilood,  as 
in  yoLing  children  the  siAt  tissue  is  easily  wounded. 

The  removal  of  sucli  a  nia&&  is  ihc  unly  trcaiiiiciit  ui  be 
considered  if  aural  symptoms  are  present.  The  author's 
prelcrence  is  the  performance  ot  a  complete  operation  under 
general  anesthesia,  the  growth  being  removed  by  the  forceps 
anil  curetie. 

All  insiruments  are  to  be  sterilized  by  boiling.  The  child 
is  pL7ced  tipan  The  tnbic  ir  a  recumbent  position.  For  chil- 
dren umlei  irtflve  vtMis  iif  age  chluniforin  is  withovit 
doubt  ihc  best  Ana-sthetie  ni  employ.  After  complete  an- 
xsthcjia  the  head  is  thro^vn  backward  over  llie  edge  of  the 
tabic,  or  the  naujc  end  can  be  attained  by  placing  a  small, 
hard  pillow  under  the  neck.  By  this  procedure  the  vault  of 
the  pharynx  is  made  to  occupy  a  lower  level  than  the  larynx, 
and  the  danger  of  ihe  accidental  enrrance  of  blood  intcj  the 
trachea  is  reduced  to  a  minimum.  The  jaws  are  held  apart 
by  a  properly  const  rucitd  moulh  gag.  and  the  surgeon,  stand- 
ing upon  the  right  at  the  pafient.  inlrnduccs  the  left  fore- 
finger behind  the  palate,  where  it  remains  imlil  the  operation 
U  completed.  The  cloacd  forceps  held  in  the  right  hand  b 
now  passed  along  the  Icit  lorermger  a^  a  i^uide  into  the  naso- 
pharynx, where  it  i«  opened  and  made  to  grasp  as  much 
of  the  growth  as  possible,  the  manipulation  being  directed 
by  the  lelt  index  finger.  In  this  way  the  growth  is  removed 
piecemeal,  and  the  oprration  is  not  considered  complete  until 
the*  iric^imining  finder  fail?^  tu  discover  any  masses  pr[jj(-<-liTi|( 
into  the  Oiisopharyiigeal  sjiace.  The  fj|»cniliun  in  completed 
by  passing  the  curette  into  the  space  and  sweeping  it  along 
each  lateral  wall  and  along  the  posterior  wall  of  the  cavity. 
The  child  i^  then  turned  over  on  the  face,  to  facilitate  the  di&- 
charj^e  of  blood  which  has  accumulated  in  the  naso-pharynx 
during  the  progress  of  the  operation,  the  mouth  gag  not  be- 
ing removed  until  thi*  positiim  h;is  been  assumed.  No  afrer- 
tmatment  is  ncceuary,  and,  if  the  instruments  have  been 
stPiilivfd, fetovery  is  uneventful.  In  rare  cases  the  operation 
is  followed  by  an  aculc  congestion  within  the  tympanum  or 
by  a  catarrhal  inliammationi  This  accident  happens  so  sel- 
dom that  it  can  be  practically  disregarded.  Another  com- 
plication which  in  perliaf>£  more  frequent  U  an  acute  follicular 
tontillitii;,  but  thi«  is  also  very  rare. 
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of  the  phar^-ngr^l 
the  lymphatic  tissue 
Msttjr  Tcar>  a^  the  removal  oi  en- 
tor  tJkc  rdid  ol  mpairtd  faouing  wts 
After  M^ferbad  abovn  Che  marked 
vtodh  brpcrtrophy  of  the  pbftiyct^e^  tnniil  evened  in 
»gi  taflSBiKDaiory  processes  vidita  the  tympanum, 
«C  tta  bod^  looHiU  fur  thew  cCMdkBoos  f<.'U  into  dU- 
k  V  prtvtnble  thit  excMon  nl  the  ^noil  toniilU  i%  d& 
ij  cases  oJ  aural  disease  both  of  the  suppura- 
and  of  the  nonsuppurative  variety.  It  is  also  prubaNc 
the  beneficial  e€eci  produced  i%  due  lar^y  to  the  at^ 
of  the  pharyngeal  tonsil  which  follows  the  operation 
If  OH^  As  a  rule,  however,  whenever  the  faucial 
uv  hypertrophicd*  and  at  the  same  time  an  foflam- 
pffDC«?iS  is  present  within  (he  tympamim,  their  re- 
ilioiild  be  advocated.  In  the  large  majority  of  cases 
faucial  tonaih  occur  anrcidently  with  an  enlarged 
l^ijiifcril  tonstt,  and  should  be  removed  at  the  same  time 
tkat  the  of>enition  is  performed  upon  the  adenoid  vccetatiom. 
U  snb)eets  under  the  a^  of  twelve,  tonsillotomy  19  best 
pcrfom>ed  t>y  any  one  of  the  various  instruments  which  have 
beeci  devised  for  ibis  purpose.  The  author  prefers  Mathieu's 
■nftmroeni.  but  any  of  the  other*  are  probably  equally  efficient 
la  expert  hands- 

When  tonsillotomy  and  the  removal  <if  aden^iid  vrgeta* 
tians  are  practiced  at  the  same  operation,  it  is  usually  wine  to 
reniove  the  laucial  tonsils  first,  as  the  hsDmorrhajrc  imm  the 
pharrnf^eal  vault  rather  obscureti  the  tield  of  operation  if  the 
adeooid  growth  u  lirtt  attacked. 
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Tiii^  con<litif?n  i^  probably  due  to  atroptiic  L^hnngcs  which 
tokc  place  in  the  pharyngeal  tonsil  in  aduii  life.  These 
cnan^cs  consist  in  the  disappearance  of  the  cellular  demenis 
of  the  lym[)hatic  nodulti*,  aiul  ;ni  inuTcasp  in  the  fibrotjs  li^sue 
ConstJlLJling  the  franirwnrk  ni  the  gland-  It  is  probable  that 
if  (he  cfJtuplclc  history  of  every  case  couhl  be  obtaincil  we 
should  find  that  these  patients  suffered  from  symptoms  refer- 
able to  a  moderate  hypertrophy  ol  the  pharyngeal  tonsil  dur- 
ing childhoodn  The  condition,  however,  was  not  sufficiently 
marked  to  demand  j^arj^ical  interference,  and  in  early  adult 
life  the  symptoms  disappeared^  It  is  only  late  in  life,  when 
sclerotic  changes  take  place,  that  symptoms  dependent  upon 
the  presence  of  this  tissue  ;igain  appear  The  prominent 
symptom  of  which  these  patients  compbin  is  the  accumuta' 
tion  of  viscid  secretion  in  the  pharyngeal  vaulL  This  secre- 
tion cxcilcs  repeated  efforts  upon  the  part  of  the  pntient  to 
draw  the  mass  back  into  the  mouth  and  expel  it  in  this  wav- 
Thc  annoyance  which  the  condition  occasions  v:irict  greatly 
tn  different  individuals,  In  some,  (he  effort  to  expel  the  in< 
spissated  mucus  may  bring  on  an  attack  of  retching,  or  even 
vomiting,  while  in  other  instances  sp:ihmod{c  attacks  of  cmigh- 
ing  may  bf  cKcited.  All  manifestations  due  to  thr  presence 
of  l.he  mass  are  cKaggeratei)  when  the  paiieni  suffers  frniii  a 
cold  in  Che  head,  and  each  fresh  attack  of  inHammAtion  ren> 
dcrs  the  victim  more  liable  to  &  succeeding  attack  upon  slight 
exposure. 

The  aural  symptoms  in  general  arc  tho*«  enumerated  in 
the  chapter  upon  Chronic  Catarrhal  Otitis  Media-  We  may 
find  either  a  hyperplanic  or  a  hypertrophic  process  wiihifi 
the  middle  car.  It  is  a  quesiitm  lo  wh;it  extent  the  nnso 
pbsryngeal  condition  has  been  productive  of  the  aural  leston. 
My  own  bt'Hrf  h  thai  rhe  two  processes  arc  coexistent  rather 
than  interdependent*  and  that  the  middle-ear  changes  have 
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resulted  from  the  f>rc5ence  of  an  excessive  amount  ot  adcnoJd 
tissue  in  the  pharyngeal  vault  at  aa  early  period  of  life,  and 
do  pot  depend  upon  the  sclerotic  changes  which  have  ftubfC' 
quenlly  taki^n  ptace  in  ihis  Tissue,  nhbough  thty  arr  similar  in 
character.  Naturally  ihi:  aur^l  sjuiptunis  arc  aggiavaicd  by 
the  congestion  nl  the  naso-pharyngcal  mucous  membrane,  on 
account  of  the  intimate  relation  which  exists  between  the 
vessels  in  the  two  regions  ;  but  it  is  unwarrantable  to  assume 
that  any  treatment  directed  toward  a  correction  of  the  naso- 
pharyngeal lesion  will  do  more  than  exempt  the  orgao  of 
hearing  from  repeated  attacks  of  congestion.  The  sclerotic 
changes  have  advanced  to  such  an  extent  in  these  cases  that 
wc  can  not  hope  for  an  absorplion  of  the  new  tissue,  even  if 
the  parts  arc  kept  in  a  state  of  perfect  equilibrium.  Efforts 
at  treatment  will  cut  short  ^n  attack  of  inflammation  in  thb 
region  and  relieve  the  throat  symptoms,  and  will  at  the  same 
time  relieve  the  acute  aural  symptoms  and  cause  the  tym- 
panic mucous  membrai^e  to  return  to  the  condition  present 
before  the  ^cute  attack  Beyond  this,  however,  no  treatment 
of  the  nasopharynx  will  be  of  avail  in  adult  life. 

The  treatment  of  the  condition  consists  in  local  applica* 
tions  of  an  astringent  soluuon  to  the  naso-pharyngcal  mucous 
mcmbraiLc.  These  applicaliuns  may  be  made  by  means  of  a 
curved  applicator  carried  behind  the  soft  palate,  or,  !i9  I  pre- 
fer, by  a  cotton-tipped  probe  carried  through  the  anterior 
nares,  the  nasal  mucous  membrane  having  been  previously 
anaesthetized  with  cocaine.  The  strength  of  the  application 
should  vary  with  the  intensity  of  the  inflammation^  Id  the 
early  stages  a  solution  of  nitrate  of  silver,  thirty  grains  to 
the  ounce,  thoroughly  applied  tn  the  nnso^pharynx,  may  stop 
the  progress  of  the  attack  completely,  tn  the  later  Mages  a 
weaker  solution  should  be  cmploj-ed.  For  the  chronic  con- 
dition relief  is  obtained  by  cleansing  the  naso-pharyngcal  mu- 
cous membrane  either  by  the  post-nasal  syringe  or  by  means 
of  a  spray  through  the  anterior  nares:  alter  which  the  appli- 
cation of  a  solution  of  nitrate  of  silver,  of  a  strength  of  from 
ten  to  fifteen  grain?  to  the  ounce,  applied  in  the  manner 
already  described,  will  frequently  be  of  service  in  relieving 
the  discomfort  attendant  upon  the  condition. 
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Ik  certain  cases  of  impaired  hcarinfi-  of  long  startling,  locuJ 
ireaimeut  nui^c  be  entirely  futile.  The  impjiirnient  of  fimvlion 
i^  m  ^cai  a*  ro  renUer  the  inijirovemeiii  ^t  llie  hamK  of  llic 
otdlngist  alisolutely  uii|i«v\il»k.  These  cases  are  found  chiefly 
ainong  iiidivifliKils  in  ailvarcct)  life  where  senile  chanj:c*  liavc 
Uken  place,  both  in  the  muhllG  car  aiul  in  the  jwrccplive 
mechanism.  It  is  necessary,  therefore,  for  ihc  i";iiieni  to  call 
to  his  aid  some  device  which  will  collect  a  larger  voltime  of 
sound  wave*  in  onltr  that  ihe  iraniniiiting  mechanism  may  be 
sei  ill  vihraliun,  and  thus  pertikit  of  n  nKire  |>erfect  penrcplion 
of  Joiind , 

While  the  nnmbcr  of  in^rtriiricnts  i^hich  have  been  devised 
for  Ihtfi  purpose  is  numerous,  all  depend  essentially  upon  Ihc 
Simple  principle  of  collecting  a  larper  number  of  sound  vibra- 
tions for  cranstniHsion  fn  ihe  deept-r  parts.  The  simplest  inurii- 
nienl,  Hnd  the  oite  which  eiiilHnlies  ihe  principle  of  ^11  others,  U 
the  ordinnr;"  CJir-tnimiK't,  Thi»  iii  e^^-icnlieilly  a  funnel  ibc  small- 
er end  of  which  is  plaeed  m  the  ear. while  the  broati  end  is  turned 
toward  the  source  of  sound.  In  this  way  the  sound  waves  arc 
collecied  and  reflected  into  the  meatus,  where  they  impinpe 
upon  the  transmiiiin;;;  mecliauisTU  and  are  coiulmted  to  the 
deeper  patts.  Many  rni)difiratton*i;  of  ihU  Mmjile  in«tniment 
have  been  nia<le.  Instead  of  a  simple  lunneh  the  soiind-collecler 
has  been  changed  m  iorm  so  as  to  ht  closely  to  the  surface  of 
the  nkiill  behind  the  ear.  the  sound-collector  icrminalJnfi;  in 
a  «mall  tube  which  fits  into  the  external  auditory  meatns. 
While  an  appliance  of  this  kird  is  sometiitiei  of  U4e  to  the 
patient,  itsappcaianceatirarl^atienlion,  and  il  olTerx  practic^illy 
no  advimUipe  over  the  more  simple  car-trumpet. 

Of  the  ear-tnmipet5  in  use.  perhaps  the  best  is  the  smalt 
London  hearinc;  horn,  the  receiver  of  which  is  a  bell-shaped 
shell  iif  some  light  metal.    From  the  side  of  this  shell  a  small 
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ttri>c  project)  which  it  bent  M  nglit  aiiflcs  to  the  ftxi»  of  the 
beU  ami  it  lifted  with  in  ear  tip  for  tnscftion  tnto  the  cxicrnaJ 
audiionr  mcstnft.  The  tiutramcnt  b  qtme  easily  held  m  the 
bolkiw  of  the  hanf].  arvl  hy  pbciTig  ihe  hand  holdkig  ihr  instnK 
mcAt  tQ  the  ear*  nith  the  car  tip  in  positioo  m  the  caua).  a  coo- 
»idcf^ljr  merct&cd  vohiine  of  Mund  u  received.  Up  to  the 
prc^nt  time  a1)  attempts  to  nia|i:iiify  sotmd.  m>  lo  ^pcalc,  by 
mean*  of  >omc  de\ice  which  cotdd  be  inserted  into  the  extemaJ 
auditor}'  canal,  uhich  w€hi1<I  be  practically  tnvtiible,  have  met 
«ilh  no  Miccrsv  Thr  |mticiplr  of  the  ear-mimpci  already 
deMirihcU  ill  the  above  devices^  has  l>cett  appGetl  to  varioa^  ani- 
des  of  comraoQ  use:  for  instance,  the  handle  of  an  ordiniao' 
vi-alkin^'Mick  nwy  be  tuhtoned  into  the  form  of  an  ear-tnimpet, 
$o  Aft  t(i  collrct  the  sonoroat  vibr^itiortt  by  saniply  holding  the 
cane  in  the  hand  %o  that  the  ear  tip  is  inserted  into  the  canal 
and  an  ii>cTca«rfl  m]int>eT  of  sound  wares  thus  collected  and 
loiunutied. 

In  another  device  the  collecting  cone  i%  somrwtiat  Battened 
and  lis  externa]  !»nT^ice  coirugatct!,  so  as  to  represent  rotighly 
a  fon,  the  handle  of  the  fan  coniainir^  the  ttibe  for  insertion 
into  the  ear:  the  fon  t>eing  held  m  the  hand,  the  car  tip  is 
placed  in  the  canal  and  the  in^niment  effects  its  purpose. 

A  rather  clc\cr  device  lias  been  inveniccl  hy  Vallerie,  in 
Vkhich  the  heann]f  hiim  takrs  t}>c  form  of  ifac  liandle  of  a  lorg- 
nette. This  inAlramcnt  perhaps  attracts  lew  attention  thAn  the 
other  dcnccs. 

Quite  recently  an  instrument  haf  been  (Jc\'T£ed  acting  upoa 
the  principle  of  the  telephone.  In  this  instrument  a  smaJI  tele- 
phonic receiver  it  held  close  to  the  car.  Tlii*  is  connected  by 
flexible conls  wilh  a  ?u>iin<l  receiver  which  may  l>e  worn  berteaib 
ihc  coat  or  beneath  the  folds  of  the  clrc*^^.  vvhilc  a  small  5toragt 
battcr>*  is  carricfl  in  the  pocket.  A  modihed  an<l  more  bulVy 
form  of  this  apparatus  has  been  de\-iscfi  in  which  the  soiird 
receiver  is  placed  upon  a  desk  or  tabic.  This  insintnient  cer* 
laifily  helps  •vjme  p;itienis,  and  they  atie  able  lo  carry  on  a  con- 
vcmation.  listen  in  lccture^  and  muMc.  or  enjoy  Ihe  theatre, 
public  ?ipccchc5v  and  so  forth.  At  Iksi,  hovrever,  the  device  i» 
cnmhersonie  and  possesses  no  vcn*  great  advantages  over  the 
more  simple  instruments  already  detailed* 
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Abortive    treatment    oL    mastoid  it  U, 

459' 
aulhor^s  statistics  of,  461, 
Abscess  oE  auricle,  201. 

cerebellar,    476,    5S6.      See    Ceae- 
BELLAR  Abscess,  476. 
surgical  treatment  in,  586. 
cerebral,  47*p  586.    See  Cerebral 
Abscess,  472. 
surgical  treatment  in,  586. 
epidural,  583, 

extradural   471-    See  Exthadural 
Abscess,  471. 
Accidents    from    mastoid    operation, 

536,  538,  540. 
Acoumeter,  electric,  146- 

PoMtzer's,  143, 
Acoustic  papilla,  41. 
Acute  infectious  diseases,  aural  com- 
plications in.  65T. 
involvement  of  internal  ear  in,  634. 
involvemcnl  of  perceptive  mechan- 
ism in.  634.     See   Perceptive 
Mechanism,  Involvement  of, 
TU    Acute    Infectious    Dis- 
eases. 634. 
inflammation  of  labyrinth,  second- 
ary   lo    acute    purulent    otitis 
media,   629.      See    Labyrintit, 
Acute      Inflammation      of. 
Secondary  to  Acute  Puru- 
lent Otitis  Media,  629. 
Adenoid  growths^  etfect  upon  middle 
car,  133. 
effect  upon  labyrinth,  134. 
importance  of  recognition  in  early 

life.  134. 
vegetations,  689. 
treatment  of,  6gj. 
Adhesions    in    middle    ear,    physical 
signs  of.  102. 
in tratym panic,  evidence  of.  95. 
U'ilhin  the  tympanum,  division  of. 
406, 


Aids  to  hearing,  artificial,  695, 
Ampulla,  35,  40, 
Ansmia  of  labyrinth,  60J, 
Anesthesia  in  middle-ear  operations, 

485.    See  Nitrous  Oxide. 
Anastomosis  between  tubal  veins  and 

turbinated  plexus,  30. 
Anatomy  of  the  ear,  3. 

of  the  mastoid  process.  442. 
Angioma  of  the  auricle,  209. 
Annulus  tympanicus,  the,  8. 
Anomalies    in    position    of    lateral 
sinus,  445. 

of  antihelix,  174. 

of  antitragus,  175. 

of  helix,  174. 

of  lobule,  174. 

of  tragus.  175^ 
Anterior  fold,  the,  22, 

ligament  of  malleus,   iS. 
division  of,  495. 

pyramid,  the,  27. 

wall  of  the  tympanum,  13. 
Antibelix.  the,  5. 

anomalies  of,  174. 

crura  of,  5. 

fossa  of.  5. 
Antitragus,  the.  5- 

anomalies  of,   1 75, 
Anton,  206. 
Antrum,  the  mastoid.  9,  442,  443. 

position  of.  4443t  448- 
Appendages,  auricular.  178,  179, 
A(]ua.'duclU5  cochleae,  36. 

Fallopiin  12. 

veslibuli,  35. 
Arch  of  Corti,  41, 
Arteries  of  the  e^r,  28. 

of  the  bbyrinlh.  44. 
Artery.  asccndinR  pharyngeal.  3a 

auricuhris  profunda,  30. 

cochlear.  45. 

deep  auricular,  30. 

descending  palatine,  30. 
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Artery,  facial,  30, 

internal  auditory,  44,  45, 
internal  carotid,  13,  30. 
internal  maxillary,  29. 
occipital,  29. 
posterior  auricular.  29. 
plcrygo-palalinc,  30. 
superficial  petrosal,  29. 
temporal,  jg. 
tympanic,  29. 
vestibular,  45. 
vcsljbulo-cochlear,  45. 
Vidian,  30. 
Articulation,  incuilo-stapedial,  17,498. 
mallco-incudal.  17, 
siapedio' vestibular,    17. 
Artificial  aids  to  hearing,  695. 
ear-trumpet,  695, 

mod iticat ions  of,  696. 
telephone,  696. 
Ascending  pharyngeal  artery.  30. 
Aspergillus  oi  meatus,  246.  ^47- 
Asymmclty  of  the  ear,   173. 
Atheroma  of  the  auricle,  207. 
Atrophic  rhinitis,  686. 

signs  of,  136. 
Attolens  aurtm.  27. 
Attrahcns  aurem,  27. 
Audition^  effect  of  functional  nervous 
diseases  upon,  662. 
limits  of.  14& 
Auditory    apparatus,    concerted    ac- 
tion of,  66. 
cortical   centre  of,  46. 
Auditory  hairs,  the,  39, 
hyper;csthesia,  71. 
nerve.  45- 

faiigut'  of,  70,  164, 
galvanic  reaction  of,   167^ 

method   of   delerniininR,    16S. 
increased  irritabilitly  of,  to  gal- 
vanic curr*;nt,  160, 
loss  of  function  of,  from  disease. 

161, 
reaction   of,  after  destruction  of 

labyrmth,  65. 
reaction    of,   to   sonorous   vibra- 
tions, 65. 
torpidity  of,  626. 
trunk,  effect  o(  lesions  of,  on  per- 
ception of  musical  tones,  165. 
par.Tsthcsia.  71. 
proccs.'j,  ihe,  8. 
Aural     affections     dependent      upon 
chronic      visceral      conditions. 
6S4^ 


Aural  complications   in   acute   infe 
tious  disease.  651. 

in  diabctesn  659- 
discharges,  bacteria  m,  328. 
disturbances,  reflex,  66S- 
fisttila,  congenital,   179, 
involvement  in  gout  and  rheum 
tism,  659. 

in  hysteria,  665. 

m  leucaemia,  6S7- 

in  metastasis.  635- 

in  nephritis,  654. 

in  neurasthenia.  662- 

m  syphilis.  195,  613, 

in  tuberculosis.  656. 
polypi,  4C4- 

removal  of,  416.  417. 
reflexes.  67. 
specula,  63. 

speculum,   improvised.  85. 
suppuration,  surgical  treatment  ( 
569, 

intracranial      complications      ( 
569. 
synergy,  66. 
Auricle,  the,  4, 
abscess  of,  20T. 
angioma  of,  Z09. 
atheroma  of,  207, 
benign  tumors  of.  206- 
contusion  of.   183. 
cutaneous  diseases  of,    187. 
cystoma  of,  210. 

treatment  of,  2JI. 
deformities  of.  174. 
diseases  of.  173, 
cciema  of,  187, 

treatment  of.    i8t. 
epithelioma  of.  2J3. 
i^rysipclas  of,  20T- 
fibroma  of,  206. 
lu  net  ion  of,  50. 
gangrene  of.  205. 
glands  ofn  23. 
hiematoma  of.  184.  203, 

treatment   of,  203, 
herpes  of,   193. 

treatment  of,    194. 
inflammatory  affections  of,  200. 
intertrigo  of.   187. 
lipoma  of,  207. 
lupus  of,  197,   jgS. 
malformations  of,    173.    176, 
malignant  tumors  of,  213. 
malposition  of,   176. 
ossiAcation  of,  204. 
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Auricle,  papilloma  of,  212, 

pemphigus  of,  193. 

perichondritis  oi,  184,  200. 
treatment  of,    1&5,  201, 

sarcoma  o[,  216. 

syphilis  of,  195. 

wounds  of,  183. 
treatment  o(.  184. 
Auricular  appendages,  17R 

artery ,  the  posterior,  2g. 
Auricularis  magnus  nerve,  the,  31. 

profunda  artery,  the,  30, 
A uriculo- temporal  nerve,  the,  31. 
Auscultation,  the  value  of,  103, 
Auscultatory  sounds,  1^3- 

Bacon's  scarificator,  227. 
Bacteriological  infection  of  tympan- 
um, culture  of  discharge  in.  302. 

in  imratympanic  inflammation,  300, 
301- 
Baginsky.  59, 

Ballance,  547.  554.  559,  560,  573, 
Baraloux,   ig6. 
Barih,  [45^  178, 
Basilar  membrane,  epithelium  of,  41. 

Function  of,  59, 
Bergmann,  474t  546,  547- 
Berthold,  44. 
Bezold,  62,  150,  157. 
Binder,    175, 
Bing,   162. 

Blake,  26,  100,  144H  419. 
Blake's  middle-car  syringe,  339. 
Blood  sujiply  of  the  car,  28, 
Boenninghaus,   5S0. 
Boettecher,  44. 

Bone  conduction,  augmentation  of. 
by  increased  labyrint\iinc  pres- 
sure, 16 1. 

cause  of  augmentation  of,  [60. 

estimation  of,   151, 

value  of,  150,  151. 
Bony  canal,  the,  7,  9.   n. 
Bosworth,  135-  680,  684,  686,  689. 
Boley,  100, 

Bougie,  electric,  for  dilatation  of 
Eustachian  tube,  372, 

Eustachian,  313.  3^- 
Boyer,  120. 
Brenner,   167. 
Brown,   Gardiner,    154. 
Brown-Sequard,  202. 
Bnmncr,  20^. 
Bryant,  26. 
Buck,    109.  ai2,  362. 


Biirkncr,  180, 
Burnett,  180. 

Calcific  deposits  in  drum  membrane* 

385. 
Canal,  the  bony,  7. 
the   carotid,   13. 
the   cartilaginous,   6. 
the  cochlear,  36, 
the  Eustachian,   Tj. 
the  external  auditory,  foreign  bod- 
ies in,  279,     See  Meatus.  Ex- 
ternal   Auditory.    Foreic^ 
BomES  IK,  J79- 
the  Fallopian.   12,  5.^4 
Canalis  centralis  modioli.  36, 
reuniens  Hensenii,  37. 
spiralis  modioli,  36, 
Canals,  the  semicircular.  35. 

function  of,  60. 
Capsule,    labyrinthine,    rarefying   os- 
teitis of,  in  otosclerosis.  382, 
Caries    of    the    incus    in    middle-ear 

suppuration,   $^3- 
Carotid  canal,  the.  [3. 
Cartilaginous  meatus,  the,  6. 
Casscbohm,  362. 

Catarrh,    Eustachian.  304.      See    Eu- 
stachian   TVBK,     COMCESTION 
OF,  3(M- 
naso-pharyiit^cal,  693. 
tubo- tympanic,    3J7,       See    Tudo- 

TYMPANir  C0M'-E?^T10N.  317. 

Catarrhal    inHammation   of  the   mid- 
dle ear,  acute,  327.    See  Otitis 
Media,     Aclte     Catarrhal. 
327 
Catheter,   bougie,   author's,    for    Eu- 
stachian tube.  313. 
Eustachian,  form  of.  107. 
Noyes'  Eustachian.  124. 
Pomeroy's  fauciaK  i-'j. 
Catheterization,  a^iparalus  for,  109. 
dangers  of,   129. 
methods  of,  119-12], 
obstacles  to.  122 
of  Eustachian  tube.   107. 
technique  of.  ill. 
throuKh  oppo^^ite  nostril,  123, 
use  of  cocaine  in.  128 
value  of,  as  compared  with  Po- 
htzerizalion.  130, 
Cj^udritc  process,  S- 
Cavity.  the  tyinp:inic,   !2. 
Cerebellar  abscess,  47O,  586. 
diagnosis  of,  477. 
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Cercbtllar  abscess,  frequency  of,  476. 
pathological  changes  in,  476- 
pro gnosis  of,  477. 

statistics  of  recoveries,  47^. 
surgery   of,  586. 
exploration   for,   593- 

site  of.  593' 
exposure  of  cerebellum,  593. 
puncture  of  cerebellum,  593. 
after-ireatmeni,  594. 
symptomaiology,   476, 

increased    imracranial    pressure. 

476, 
temperature.  476,  477. 
treatment,  478,  593. 
Cerebral  abscess,  472,  <fi6. 
diagnosis  of.  474.  586. 
pathology   of,  473. 
prognosis  of,  475. 
ataiisiics,  475. 
surgery  of.  586, 
accidents  in,  592. 
after- treatment,  590. 
encepha  lose  ope  in,  589, 
exploratory  procedures  in,  587. 
Irrigation  in,  589, 
technique  of,  587, 
symptomatology  of,  473. 
ireaimeni  of.  475,  586. 
usual  site,  587. 
Cerumen,  impacted,  267. 
aetiology  of.  267. 
diagnosis  of,  271. 
dilatation  of  canal  from,  268. 
pathology  of,  268- 
prognosis  of,  272. 
symptomatology  of,  269, 

reliex  disiturbances  from,  270. 
vertigo  from.  271. 
treatment  o\.  274. 
Chatellier.   t(f^. 
Chimani,  2og. 
Cliolesteatoma,  401. 
acute  symptoms  following,  402. 
development  of,  435. 
CholcHa.  69.  23".  377.  493 
Chorda  lympani  nerve,  the,  33 , 
Chronic   catarrhal   otitis  media,   357. 
See   Otitis  Media,   CitRONir 
Catarrhal,  357, 
naso-pharyngitis,  693, 
ot'irrhcea,  radical  operation  for,546. 

iii^e  of  powders  in,  414. 
purnli'nt    otitis    media,    397,       See 
Otitis       Media,       Chronic 

Pt'ftlTLENT,   397- 


Chronic  purulent  otitis  media,  cere 
bral  abscess  in,  472. 
extradural  abscess  in.  471, 
Circulatory  phenomena.  68^ 
Cisterna  lymphatica,  36. 
Classification    of   middle-ear    opera 

■    lions,  4S5- 
Cleveland,  68. 

Cocaine,    use    of,    in   catheterization 
138. 
in  middle-ear  operations,  ij8,  485 
Cochlea,  the,  12.  35. 
function  of,  57, 
result  of  destruction  of.  66. 
the  membranous.  4O- 
Cochlear  artery,  the.  45. 
canal,  the.  35.  j6- 
nerve.  the.  45. 
decussation  of,  45. 
termination  of.  43. 
Coil,  Leiter,  460. 
Color  of  membrana  tympani,  92. 
Complicating  aural  disease,  651. 
Concerted  action   of  auditory  appa- 

ratus,  66. 
Concha,  the,  5. 
Concussion   of  labyrinth,   72. 
Conducting  apparatus,  the,  4. 
mechanism,    signs    of    lesions    in, 
154- 
Congenital  malformations  of  the  au- 
ricle. 17^. 
Congestion,    tubaf,    304,       See    Ei- 
STAC  m  AW   TuflE,   Congest  [OS 
OF,  304^ 
tubo-tympanicT    31?-       See    Tt-'EO- 

TVMPAMC   CONHESTIO-S-.   317, 

Contusion  of  the  auricle,  i8j. 
Corradi,  66- 
Corti,  arch  of.  41. 

membrane  of.  43. 

rods  of,  58^ 
function  of,  59. 
Conical  auditory  centre,  the,  46. 
Cough,  reflex  aural.  270, 
Cranial  fossa,  middle,  446, 
Crista  vestibuli,  35. 
Gristle  acusticx,  40. 
Croupous  external  otitis,  261. 
Crura  furcata,  the,  5, 

helicis.  the,  5. 
Culture    of    discharge    in    bacterio- 
logical infection  of  the  tympa- 
num. 302. 
Cunningham,  460. 
Cupola,  the.  36. 
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Cutaneous   diseases    of   the   auricle, 

187. 
Cutogno,  3S. 

Cystoma  of  the  auricle,  210. 
treatment  of,  210. 

Darwinian  ear,  the,  J74. 
Deaf-muiism.  etiology  of,  674- 

diagnosis  of,  676^ 

pathology  of,  675. 

prognosis  of,  677. 

symptomatology  of,  676. 

treatment  of,  677. 
Decussation  of  auditory  nerve  fibre  a. 

Deep  auricular  artery,  ihe,  30. 

Deformities  of  the  nasal  septum, 
684. 

Deiters'  cells,  42. 

Dcleau.  123, 

Delsianchc's  masseur,  389, 

Dental  caries,  efTect  of,  on  ear,  69. 

Dc  Rossi,  189. 

Descending  palatine  artery,  the,  30- 

Development  of  bony  meatus^  the,  7. 
of  tympanic  vault,   the,  g. 

Diabetes,  aural  complications  in,  655, 

DifTerential  diagnosis,  value  of  func- 
tional examination  in,  155. 

Digital  examination  of  pharyngeal 
vault,  rj;!. 

Dilatation  of  Eustachian  tube  by 
electnc  bougie,  372, 

Diphtheria,  involvement  of  internal 
ear  in,  637. 

Diphtheritic  external  otitis,  261. 

Diploic  mastoid,  443. 

Disarticulation  of  in  cudo- stapedial 
joint,  498,  504 

Discharges,  aural,  bacteria  in,  328. 

Discharge  in  bacteno logical  infec- 
tion of  tympanum,  culture  of, 
30Z. 

Diseases  of  the  auricle,  173. 
of  the  external  canal,  217. 
ol  the  mastoid,  449. 
of  the  middle  car.  297, 
of  the  nose  and  naso-pharynx,  67S. 
of  the  perceptive  mechanism,  597. 
of  the  mastoid  process,  442, 

Division     of    adliesions    uicbin    the 
tympanum.  496, 
of    the    anterior    ligament    of    the 
inalleum.  495. 

Drugs,  toxic  effects  of.  upon  the  ear, 
660. 


Drum  membrane,  the,  21. 

calcific  deposits  in,  385. 

multiple  incision  of,  491, 

normal  appearance  of,  92. 

reproduction  of,  after  rctrtoval,  513. 
Ductus  endolymphaiicus,  38. 
Duel,  373. 

electrolytic    method    of    dilatation, 
372. 
Duration     of    sound     perception    as 
quantitative  test,  145. 

Ear,  anatomy  of,  3- 
arteries  of,  28. 
asymmetry  of,  173 
blood  supply  of,  28- 
Darwinian,   174. 
effect  of  hysteria  upon,  665. 

of  neurasthenia  upon,  662. 

of    functional    nervous    diseases 
upon,  662. 
functional  examination  of.  142. 
internal.  34. 

involvement  of,  in  acute  infectious 
diseases,  651. 

in  diabetes.  659, 

in  gout  and  rheumatism,  659. 

in  leuesemia,  657. 

in  nephritis,  654. 

in  syphilis,  613, 

in  tuberculosis,  656, 
lymphatics  of.  ji. 
metastasis  of.  655. 
muscles  of,  26. 
nerves  of,  ^i. 

physical  examination  of,  73, 
physiology  of,  48, 
"  prize- fighters,"   184. 
reflex  affections  of,  668. 
sympathetic  involvement  of,  63[. 
syringe.  234. 

the  influence  of  drugs  upon.  660, 
the  satyr,  17. 
tone  limits  of,  48, 
veins  of,  34. 
Earaehc,   causes  of,  217,   333.   341. 

treatment  of,  226.  336. 
Ear-trumpet,  695. 
fan.  696 

London   hearing  horn,  695. 
lorgnette.  696, 
walking-stick.  696, 
Eczema  of  the  auricle,  187. 
necrosis  of  auricle  following,  189- 
trcatmeni  of,  188. 
Eichlcr,  44. 
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"Thii  book  b  lt»  lie  fitiiTimpiKlcil  without  rcwrvalion  di  an  adnmblc  BU>^  ^^ 
buth  Ibr  skilktt  luii^iin  aiiJ  Lh?  praUiUciiei  wbo  b  u«4tJonjMy  cjllnl  ui  lu  ilo  bur< 
gicjl  *ork/' — r/i/^j/fufi/  Oj{itU- 

*'Thc  Iwo  volunin  of  Ihr  work  ftJrti  cvc^  pradical  nccJ  of  tltc  fvict(>fnt[  HiTjivon, 

and  irc  pcTfe<(  :>T06"p[»itjMy-"-"^"wr  Mtditji  Ttmf\. 

"U  i>  wldom  lhi«  oni?  mwT*  wUh  ^uHi  jin  niiinrrHly  utMjriny  work  «  Ihe 
9ei.'and  volume  t4  Bryant'i  'Opnativr  Surgrry.'  Oite  fc^iurr  of  np«da!  inporlann 
iji  llic  work  is  tl>c  iiluitr^ttunk  Ni>  prc^nl-Jjy  work  cm  optriljvc  funrcry  <an  b« 
ulJtfniTtriry  wllhom  Ih*  aki  of  yWHt  lIlu^trAlfdnt,  and  tn  ihU  retpc^r  SryaniS  woik  b 
very  tomplttfl.'— /'*«J«rf''^/'iM  Mt4icM  J^furnai. 

"The  Tii|!h  9Undjird  of  QiLulbLicc  eiUblJtlivd  in  the  OnC  volume  of  Di,  Brywn*> 
work  It  ftilly  tnalnuincd  in  thb,  th?  wcond  volum«,  *"  tlmi  ihiv  inubaok  on  cfii»< 
tlve  surt«ry  prevnU  «  oompleic,  eihoutlive,  joj  vjilunbk  U«dtii4  of  thit  inip«runi 
bijiidi  of  nii'Ltkinr.  A  ir.jijiii|[  of  Wt\\\  volnrnt^  will  ci>iiv^nvc  anv  one  l^al  Di,  Qrj'jni 
bjiv  tnnirthiri^  To  tny.  swtS  \\\i\,  WVft  Ihin  (hJ\  hr  w'll  knowt  how  lo  uy  It  The 
book  ii  eminent^  r^^~lif  j'  ^^^^  concuc,  and  a  a  rtci  additicm  to  (be  llt<«tf(u^<  ol'  thu 
liupoTUnt  and  nuK-Ji-trpnitcJ  ™b]p:(-"— ^/oft'^WJ/  cfMfdkmt  jmJ  Sivntt, 

"The  tiiFfecr  who  tcnisiim  witlioui  thru  IWQ  vutuiiict  of  Biyinl'^  *OpeialJv« 
Surgery '—atfvv-ially  >  twjcinror  fn  fupfnry^  deprive*  bimwlf  of  one  ol  the  viluiNc 
hclpi  thii  hv  <t'u\(l  dot**."— ffV^KiJ  M/diVdJ  5yift*-Mrirtf*^»'. 

U ,    A  P  P  [-  E  T  O  N    AND    C  0  M  F  A  N  V .    N  E  \V    YORK. 
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KASO-rHABYSGEAL  CATARRH. 


This  condition  is  probably  due  to  -itrophic  changes  which 
take  placr  in  ih^  pharyngeal  tonsil  in  adult  life.  These 
ciiaiig^es  consist  in  the  di^appearant-e  of  fhc  cellular  dementH 
vi  ihc  Ivmphalic  nndnlcs,  and  an  increase  in  the  fibrous  tissue 
constituting  the  framework  of  the  gland-  It  is  probable  that 
if  the  complete  history  of  every  case  could  be  obtained  wc 
should  find  thai  these  patient*!  sul!ered  Irom  symptoms  rcler- 
ablc  to  a  moderate  hypertrophy  of  the  pharyngeal  tonsil  dur- 
ing childhood.  The  condition,  however,  was  not  su^iciently 
marked  to  demand  surgical  interference,  and  in  early  adult 
life  ihc  s^^mploms  disapjjearcd.  It  h  only  late  in  life,  when 
sclcrutic  changrs  lake  place,  that  symptoms  de[>endenl  upon 
the  presence  of  this  tissue  again  appear.  The  prominent 
symptom  ol  which  these  patients  complain  is  thcaccumub* 
tion  of  viscid  secretion  in  the  pharyngeal  vault.  This  secre- 
tion excites  repealed  efforts  upon  the  part  of  the  patient  to 
draw  the  mafts  back  mto  the  mouth  and  eicpcl  it  in  this  way. 
The  annoyance  which  the  condition  occasions  varies  greatly 
in  diiTerenl  Individuals.  In  some,  the  effort  to  expel  the  in. 
sptssnted  rnucitit  may  bring  on  an  attack  of  reaching,  or  even 
vomiting,  while  in  other  insliincrs  spasmodic  attacks  nf  cough- 
ing  may  be  excited.  All  mai>ilcsiaiions  due  to  the  presence 
of  the  mass  arc  exaggerated  when  the  paiicnt  suiTcnt  from  a 
cold  in  the  head,  and  each  fresh  attack  of  intlammation  rcn- 
dw  the  victtni  more  liable  to  a  succeeding  attack  upon  slight 
cxpoeure. 

The  aural  symptoms  in  general  are  those  cnumcmtcd  iii 
the  chapter  upon  Chronic  Catarrhal  Oiitjs  Media.  Wc  may 
Tind  cither  a  hvpE'rphustic  or  a  hyperlrophic  procewi  wilhiii 
the  middle  cai.  It  is  a  (jucstion  to  what  extent  the  naso- 
pharyngeal condition  has  been  productive  cf  tlie  aural  lesion. 
My  own  belief  is  thai  the  Iwo  processes  are  cocxiitenl  rather 
than  interdependent,  and  that  the  middle-ear  changes  have 


LANE  MEDICAL  UBRARY 


To  KvM  Aw,  thb  tKkJi  itioaU  be  rtticnin^  f'» 
PT  before  tfic  date  U^  sUffVcil  hd^iw. 


Diseases  of   c 


